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[* 1935, Cooke, Barnard, Hebald, and Stull! submitted evidence for 
a new theory to explain the mechanism by which pollen extract 
injections relieve hay fever. Their studies led them to believe that there 
develops in the blood of treated hay fever patients a specific protective 
factor, which they termed the ‘‘blocking or inhibiting antibody.’’ They 
also reported that this protective factor could usually be passively trans- 
ferred to untreated hay fever patients by giving them blood transfusions 
or subeutaneous injections of serum from donors who were pollen-treated 
hay fever patients. We wish to present evidence confirming, by means 
of the intracutaneous passive transfer technique, the presence of an 
inhibiting substance in the serum of treated hay fever patients, and to 
report our observations on the passive transfer of this mhibiting sub- 
stance to untreated hay fever patients by means of ‘‘immune’’ serum 
that, for convenience of handling and preservation, has been lyophilized. 

Because of the lack of diminution of skin sensitivity and of reagin 
content in the blood of many successfully treated hay fever patients, 
Cooke and his associates felt that in these patients the results of treat- 
ment were not to be explained on the basis of a true desensitization 
produced by the pollen extract injections. On the theory that it might 
be possible to demonstrate the existence of an immune substance in the 
blood of treated hay fever cases, they transfused, at the beginning of 
the pollen season, into untreated patients the blood of successfully 
treated patients with the same pollen sensitization. A majority of the 
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recipients experienced clinical improvement, suggesting the presence of 
a transferable protective substance in the blood of the donors. Using 
the passive transfer technique, they found that the injection of an in- 
cubated mixture of reagin-containing serum from a treated patient 
and ragweed pollen extract did not cause a reaction in normal receptive 
skin, whereas the injection of an incubated mixture of reagin-contain- 
ing serum from an untreated case and ragweed pollen extract was 
followed by a reaction in thirty to sixty minutes. The reinjection of 
these sites after forty-eight hours with ragweed extract gave a positive 
reaction in the sites previously injected with the mixture of pollen and 
serum from treated cases, whereas the sites which had been previously in- 
jected with the mixture of pollen and serum from untreated cases did 
not react. They concluded that the blood of the treated patients con- 
tained a substance which did not combine permanently with the antigen, 
but merely inhibited or blocked the interaction of reagin and pollen 
antigen. The ‘‘inhibiting or blocking substance’’ soon disappeared 
from the skin site, leaving it sensitized by the injected reagin and conse- 
quently able to react to a new injection of antigen. When the serum 
of ragweed-treated patients (i.e., serum containing a ragweed ‘‘ blocking 
substance’’) was incubated with timothy extract and serum of untreated 
timothy-sensitive patients, it failed to exert a blocking effect when the 
mixture was injected into normal skin sites. This justified the view 
that the ‘‘blocking substance’’ was antigen specific. Cooke and his co- 
workers, therefore, concluded that there developed under treatment ‘‘a 
peculiar blocking or inhibiting type of immune antibody that pre- 
vented the action of allergen on the sensitizing antibody and hence 
showed in this type of human allergy (hay fever) the coexistence of 
sensitization and immunity.’’ 

Since this concept is obviously of fundamental importance, it seemed 
desirable further to investigate the subject. Flosdorf and Mudd? have 
shown that by a process of rapid freezing and rapid dehydration 
(lyophilization) serum may be dried and preserved without detectable 
loss or deterioration of various immune substances in the serum for 
long periods of time. This process, therefore, appeared to us to offer a 
means particularly suitable for a practical and more extended observa- 
tion. 

PROCEDURE 

Donors of the ‘‘immune’’ serum were hay fever patients who in the 
spring or summer of 1937 had been given preseasonal treatment with 
grass or ragweed pollen extracts, and who in one or more previous years 
had experienced a high degree of relief from such treatment. The treat- 
ment had included a total dosage of 30,000 to 60,000 protein nitrogen 
(Cooke) units and a maximum dose of 5,000 to 10,000 units. Each 
patient had had a negative blood Wassermann and Kahn reaction be- 
fore the beginning of treatment and in each instance a negative Kahn 
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reaction was obtained on the ‘‘immune’’ serum before it was lyophilized. 
From each donor, 200 c¢.c. of blood were obtained in the morning after 
a twelve-hour fast. Donors treated with mixed grass pollen were bled 
three or four days, and the ragweed-treated donors seven to ten days 
after the last pollen injection. The serum was separated from each 
sample of blood and pooled with other sera of the grass or ragweed 
group. Four such pools of serum were collected, two in June from 
donors treated with mixed grass extract and two in August from rag- 
weed-treated patients. Since serum alone was used, the blood group of 
the donor was not taken into account. The pooled sera were passed 
through a Berkefeld filter to insure sterility, and then were dried after 
the technique of Flosdorf and Mudd.’ 

The lyophile process is a method of preserving serum by rapid freezing 
and rapid dehydration from the frozen state in vacuo and at low vapor 
pressure. The serum in 25 ¢.c. amounts is placed in individual glass 
containers. The initial freezing is accomplished quickly by immersion 
of the containers in a bath of dry ice (solid carbon dioxide) and methyl- 
cello-solve (the methyl ether of ethylene glycol), having a temperature 
of -78° C. The containers are then attached to the manifold of an 
apparatus in which a high vacuum is quickly produced, so that evapora- 
tion of the ice from the frozen material effects desiccation. The water 
vapor is collected as ice in a suitable condenser. When the desiccation 
is complete, each container is individually sealed without breaking 
the vacuum. The whole process is thus carried out in the final con- 
tainer in which the material is stored before use, thereby insuring 
sterility and avoiding contamination with water vapor. The sealed con- 
tainers are kept at a temperature of 8° C. until needed. 

When the material is to be dissolved for use, sterile distilled water 
is injected into the container by means of a syringe and needle plunged 
through the rubber stopper. The desiccated material dissolves in as little 
water as one-fourth of its original volume, and fairly easily in one-third. 
Such concentrated solutions are suitable for intramuscular injection. 
For intravenous use the serum must be specially processed, with re- 
moval of lipoids. In treatment our material was all given intra- 
muscularly and in a solution that was about 50 per cent of its original 
bulk. For passive transfer purposes the serum solution was brought 
up to its original bulk. 

The chief advantage of lyophilization lies in the means it offers to 
preserve antibodies and other labile serum components without loss or 
deterioration over extended periods of time. This has been demon- 
strated by McGuinness, Stokes, and Mudd’ for various immune sub- 
stances in human convalescent serum in the prophylaxis of scarlet fever, 
measles, mumps, chicken pox, whooping cough, and German measles; 
by Flosdorf and Mudd? for complement in guinea pig serum; and 
recently by Tuft, Wenger and Frankel‘ for reagins in sera. 
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IMMUNOLOGIC STUDIES* 


It is again pointed out that in all the immunologie studies the lyo- 
philized sera were dissolved in sufficient sterile distilled water to bring 
them up to their original volume. 

Experiment 1.—In this experiment there is demonstrated the presence 
of a blocking substance in both pools of lyophilized serum from ragweed 
pollen-treated donors, and the absence of a blocking substance in sera 
from two untreated ragweed hay fever patients. 


TABLE I 


(Experiment 1) 


I II III 


Mixtures (equal  parts)|Reaction 60 minutes after|Reaction in 15 minutes after 
made and incubated 24; 0.1 ee. of mixtures in| reinjection 48 hours later 


hours at 8° C. column I were injected; of skin sites (column IT) 
into normal skin sites with 0.02 ¢.c. ragweed ex- 
tract (1 ec. = 1000 u.) 
LS:R1 0 ++ 


Ragweed extract 

(1 e.e. = 300 units) 
LS: R2 0 
Ragweed extract 

(1 e.e. = 300 units) 
A serum (R) (Edward) reer 0 
Ragweed extract 

(1 «.e. = 300 units) 
A serum (R) (Logan) +++ 0 
Ragweed extract 

(1 ee. = 100 units) 


It is noted that enough pollen extract must be incubated with an A 
serum in order to exhaust the reactivity of the skin site, so that a nega- 
tive reaction will be obtained on retesting after forty-eight hours. If too 
little pollen is used, the reactivity of the site will not be completely 
exhausted; for example, when A serum (Edward) was incubated with 
a ragweed extract containing only 100 units per ¢.c., a one-plus reaction 
was again obtained after forty-eight hours. 

Cooke and associates,’ however, usually got a negative reaction with A 
sera, using a pollen extract of only 100 units per ¢.e. They employed, 
however, A sera that were nearly a year old, and so might have suffered 
a great reduction in reagin content. We found that at least one such 
A serum, kept in the normal state for eight months in the icebox under 


*Glossary of abbreviations used in tables: 
(1) LS:G1 = Lyophile serum pooled from donors after treatment with grass pollen 
extract. 
(2) LS:G2 = Same as (1), but from a second group of such donors (i.e., a second 
ool 


(3) LS:R1 = Lyophile serum from donors after treatment with ragweed pollen ex- 
tract and pooled. 

(4) LS:R2 = Same as (8), but from a second group of such donors. 
(Note: (1) (2) (3) and (4) all correspond to ‘‘P Serum,’’ i.e., serum after 
treatment, so designated in the paper of Cooke and co-workers.') ; 

(5) A serum (R) = Reagin-containing serum from an_ untreated patient sensitive 
to ragweed. (This corresponds to A serum of Cooke and co-workers.) 

(6) Pollen unit = 0.0001 mg. protein nitrogen. 
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sterile precautions in a rubber-stoppered vial, had completely lost the 


power to sensitize a skin site. 
a high reagin content. 


Yet when first 


tested, it had contained 


In a similar way, the presence of a blocking substance was demon- 
strated in the lyophilized sera from donors treated with grass pollen ex- 
tract (LS:G1 and LS:G2). 

Experiment 2.—In this experiment the specificity of the blocking sub- 


stance is confirmed. 


TABLE IT 
(Experiment 2) 


I 


II 


III 


Mixtures (equal parts) 
incubated 24 


made and 
hours at 8° C, 


Reaction 60 minutes after 
0.1 e.ec. of mixtures in 
column I were injected 
into normal skin sites 


Reaction in 15 minutes after 
reinjection 48 hours later 
of skin sites (column IT) 
with 0.02 ¢.c. ragweed ex- 
tract (1 ¢.e. = 1000 u.) 


A serum (R) 
Ragweed extract 

(1 ¢.e. = 300 units) 
LS:G1 


0 


This is the converse of the experiment of Cooke and others,’ who 
found that ragweed P serum exerted no blocking effect against a timothy 
extract: timothy A serum mixture. 

Experiment 3.—In this experiment it is shown that the lyophilization 
process preserves the blocking substance without any apparent deterior- 
ation for at least eight months. 


TABLE IIT 


(Experiment 5) 


I 


IT 


Mixtures (equal parts) 
made and incubated 24 
hours at 8° C. 


Reaction 60 minutes after 
0.1 ¢.c. of mixtures in col- 
umn I were injected into 
normal skin sites 


Reaction in 15 minutes after 
reinjection 48 hours later 
of skin sites (column IT) 
with 0.02 ¢.c. ragweed ex- 


tract (1 ¢.c. = 1000 u.) 


LS:R1 August, 1937| April, 1938 | August, 1957| April, 1938 
Ragweed extract 0 0 +++ +++: 
(1 ee. = 300 units) 
LS:R2 0 0 +++ +++ 
Ragweed extract 
(1 e.ec. = 300 units) 


There was complete blocking effect after eight months, as shown in 
eolumn II. As may be seen from the rough titration values set forth 
in the next experiment (Table IV), the amount of blocking substance 
in the proportions used in our experiments (Table IV; tests 2 and 3) 
was very little more than enough to give complete block. Yet there was 
complete block produced by the lyophile ragweed immune serum after 
it was eight months old. Experiment 3 (Table III, column IIT) also 
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shows that lyophilization preserves the reagin content of the serum, con- 
firming the observations by Tuft, Wenger, and Frankel.* 

At the same time, samples of undried serum, from the original batches 
of serum from which LS:R1 and LS:R2 were made, were tested after 
eight months’ storage in the liquid state and sealed in the icebox. There 
was a moderate but definite reaction after ninety minutes, and only a 
weak reaction at the forty-eight-hour retest, suggesting that reagin was 
still present in fair amount, but that the blocking substance had greatly 


diminished. 
TABLE IV 


(Experiment 4) 


I IT 
Mixtures (equal parts) | Reaction 60 minutes after 


III 
Reaction in 15 minutes after 


made and incubated 24 
hours at 8° C. 


0.1 ¢.c. of mixtures in col- 
umn I were injected into 
normal skin sites 


reinjection 24 hours later 
of skin sites (column IT) 
with 0.02 ¢.c. ragweed ex- 


tract (1 ec. = 1000 u.) 


Test 1 
A serum (R) 
Physiol. saline 
Ragweed extract 
(1 ee. = 300 units) 


Test 2 


Test Subject 
M. K, 
+t 0 0 


Test Subject 
M. K. 


Test Subject 
D. E. 


Test Subject 
D. E. 


++ 


LS:R1 
Physiol. saline 
Ragweed extract 

(1 ec. = 300 units) 


Test 3 


LS:R1 
A serum (R) 
Ragweed extract 

(1 ee. = 300 units) 


Test 4 
LS:R1 (diluted 1:5) 
A serum (R) 
Ragweed extract 
(1 ec. = 300 units) 


Test 5 
LS:R1 (diluted 1:10) 
A serum (R) 
Ragweed extract 
(1 ec. = 300 units) 


Test 6 
LS:R1 (diluted 1:20) 
A serum (R) 
Ragweed extract 
(1 e.c. = 300 units) 


Experiment 4.—A series of tests, to get a rough estimate of the 
amount of blocking substance necessary to get complete block, was 
made by varying the amount of lyophile serum (LS:R1) used. 

This rather crude experiment at least shows that our lyophile rag- 
weed immune serum contained little more than enough blocking sub- 
stance completely to inhibit the immediate reaction when equal parts of 
LS:R1 serum and ragweed extract (1 ¢.c. = 300 units) were used (test 
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2). In fact, in test 3 subject DE gave a slight immediate reaction, 
showing an incomplete block, and a diminished twenty-four-hour test, 
showing partial exhaustion of the site. This was clearly the case when 
the LS:R1 was diluted 1:5, and there was little or no block and complete 
twenty-four-hour exhaustion of the test site when the LS:R1 was diluted 
1:10 or more. In these tests the A serum (R) was used to furnish a 
sufficient quantity of ragweed reagin to sensitize the skin site. It will 
be noted that in this group of tests, the retesting of the skin site for 
presence or absence of residual reactivity was made after twenty-four 
hours, instead of the usual forty-eight hours. 

Experiment 5.—Cooke and his associates routinely incubated for 
twenty-four hours the mixture of pollen extract and serum containing 
the blocking substance. It occurred to us that the blocking effect might 
take place without incubation. The tests in Experiment 5 were, there- 
fore, made. 

TABLE V 


(Experiment 5) 


I II 


Ragweed extract in this col-|Reaction in normal skin/ Reaction in 15 minutes after 
umn contains 300 u. per| sites 60 minutes after| reinjection 24 hours later 
C.e. procedures outlined in} of skin sites (column II) 

column I with 0.02 ¢.c. ragweed ex- 

tract (1 ¢c.c. = 1000 u.) 


Test 1 
LS:R1 
Ragweed extract 
Mixed (equal parts) incu- 
bated 24 hours 0.1 ¢.c. in- 
jected into normal test 
sites 


Test 2 
LS:R1 
Ragweed extract 
Mixed (equal parts) 0.1 c.c. 
injected at once 


Test 3 


LS:R1 

Ragweed extract 

Mixed (equal parts) 0.1 c¢.c. 
injected at once 

Test 4 

LS:R1 (0.1 ¢.c.) injected 
into normal skin site 

Ragweed extract (0.02 c¢.c.) 
injected 1 hour later into 
same site (20 units) 


It will be seen that the blocking effect takes place rather quickly, so 
that in test 2 complete block was achieved without incubation, the mix- 
ture of immune serum (blocking substance) and ragweed allergen having 
been injected within a minute or two of mixing. In test 3, however, 
there was a weak reaction at sixty minutes, showing that block, while 
present, was not yet complete. It would, therefore, be desirable to 
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incubate mixtures in which it is sought to demonstrate the presence of 
blocking substance. Test 4 shows clearly that the blocking substance 
not only does not prevent, but does not even delay, the reagin con- 
tained in the immune serum from sensitizing the cells of the injected 
site. The slight reaction in the skin site on retesting with ragweed ex- 
tract after twenty-four hours in test 3 was due to the fact that the small 
amount of pollen extract used in the first injection (20 units) was not 
sufficient to exhaust the site. 

Experiment 6 (Table VI).—Cooke and his associates concluded that 
the blocking substance does not form a stable union with the pollen 
allergen because the injection, into ragweed sensitive skins, of an ineu- 


TABLE VI 
(Experiment 6) 


I III IV 


Mixtures (equal Reactions in sensi-|- Mixtures (equal 
parts) made and tive skin 15 min-| parts) made and 
incubated 24 hours utes after injeec-| incubated 24 hours 
at 8° C. tion of 0.02 c.e.| at 8° C. 
of: 

Column | Column 

I IV 
mixture | mixture 


Test 1 
LS:G1 ++ ++ Nonimmune serum 
Grass extract Grass extract 
(1 ce. = 1000 u.) = 1000 
Test 2 
LS:G1 Nonimmune serum 
Grass extract Grass extract 
(1 ec. = 500 u.) (1 cc. = 500 u.) 
Test 3 
LS:G1 Nonimmune serum 
Grass extract Grass extract 
(I ee. = 100 a.) (1 ‘cc, = 100 u:) 


bated mixture of immune serum (blocking substance) and ragweed ex- 
tract gave as marked a skin reaction as did a similar mixture of non- 
immune A serum. There apeared to us to be one possible fallacy in the 
experiment on which their conclusion was based. They mixed equal 
parts of immune serum and a ragweed extract containing 700 units per 
e.c. The resultant mixture was then diluted until the amounts used for 
test injections contained 10, 5, and 1 pollen units, respectively. It is 
conceivable that the amount of pollen in the original mixture was some- 
what in excess of the blocking substance present (although in another 
experiment they found that 700 pollen units were completely blocked, 
whereas using 1,000 units there was evidence of unblocked, i.e., excess 
pollen). We, therefore, did this experiment (Table VI) in such a way 
as to insure a great excess of blocking substance in dilutions, the injected 
doses of which represented 10, 5, and 1 pollen units. 


units 
in 
| 0.02 ee. 

10 

5 

1 
| 

| 
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The reactions recorded in column III show that the pollen extract 
ineubated with blocking substance is nevertheless just as available 
to eause a skin reaction as is the pollen incubated with nonimmune 
serum. Since there is no question that in this experiment the blocking 
substance is present in some excess in all 3 tests (especially in tests 2 
and 3), it is obvious that there is no permanent binding of pollen by 
blocking substance. The conclusion of Cooke and co-workers is, there- 
fore, confirmed. 


Experiment 7—Cooke and associates found that sites injected with 
incubated mixtures of immune serum and pollen were eventually sensi- 
tized so that they reacted in forty-eight hours (i.e., our Experiment 1). 
They, however, said nothing as to whether forty-eight hours had to elapse 
before the site would react. Harley® has found that such sites can react 
routinely at the end of twenty-four hours. We, therefore, made ob- 
servations to see how soon such sites might be found to react. In the 
use of the passive transfer procedure it is customary to wait twenty- 
four hours or more before testing the site for sensitivity. Yet it is 
an established fact that considerable reactivity of the site may be demon- 
strated in as short a time as twenty to thirty minutes after the site has 
been made (Bray’). When normal skin sites were injected with lyophile 
immune serum (LS:R1), the sites were found clearly to react to rag- 
weed extract (1 ¢.c. = 300 units) when tested one hour after the sen- 
sitizing injection (test 4, Table V). Normal skin sites were injected 
with 0.1 ¢.c. of a twenty-four-hour-ineubated mixture of equal parts of 
the same lyophile immune serum (LS:R1) and ragweed extract (1 c¢.e. 
= 300 units). One hour later, when the wheal resulting from this in- 
jection had subsided, the site was tested by an injection of 0.02 e.c. 
of ragweed extract (1 ec. — 300 units). There resulted a definite 
reaction. This observation was made several times and in different 
subjects. 'It would appear, then, that within an hour enough of the 
blocking substance has left the site, or has gone out of combination with 
reagin, so that newly introduced pollen can react with sensitized cells. 
In fact, it would seem that the blocking substance can produce a block 
only if the mixing of blocking substance, pollen, and reagin takes place 
in vitro. 

THERAPEUTIC STUDIES 


Selection of Cases.—Patients to be treated with lyophilized immune 
serum were selected on the following criteria: not only active hay fever 
at the moment, but also a histor¥ of several consecutive years with severe 
clear-cut seasonal hay fever, strongly positive skin reactions to grass or 
ragweed pollens, absence of any other important sensitivity, and absence 
of complicating factors, such as pronounced nasal abnormality or sinus 
disease. A total of 11 patients were treated: 2 with grass and 9 with 
ragweed hay fever. 
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Mode of Treatment.—The dose of lyophile immune serum used repre- 
sented an original serum volume of 50 ¢.c., redissolved in 25 e¢.c. of 
sterile distilled water. Each patient received a single dose and on a 
day when he was having active symptoms. All injections were given 
intramuscularly, the 25 ¢.c. amount being divided equally and injected 
into each deltoid muscle. A few injections were given into the gluteal 
or into the femoral muscles, but were found to cause much more local 
discomfort than did the injections into the deltoids. The essential data 
are recorded in Table VII. 


TABLE VII 


CASE DATA OF PATIENTS TREATED WITH LYOPHILE IMMUNE SERUM 


POLLEN 
TYPE OF COUNTS 


HAY DATE RELIEF DURING REACTIONS 


FEVER — PERIOD OF 
RELIEF 
Grass 6/22/37|Complete for |Moderate|Severe local. Al- 
rest of season so malaise, ver- 
tigo, fever 100° 
F. 


Grass 6/22/37|Complete for |Moderate| Moderate local 
rest of season Fever 100° F. 
Ragweed 8/17/37| Slight for 14 |Moderate | Moderate local 
days Malaise, no fever 
Ragweed 8/18/37|Complete for |High Slight local 

rest of season Slight malaise, 
felt feverish 
Ragweed 8/18/37| Complete for 7 |Moderate | Slight local 
days; slight No general 

for 7 more 
days 
Ragweed | LS:R2 |8/30/37| Complete for 2 |Hi Slight local 
days only Some malaise 
Ragweed | LS:R2 |8/30/37| None Moderate local 
No general 
Ragweed| LS:R2 |8/30/37| Complete for 4 Slight local 
days only Migraine attack 
Ragweed} LS:R2 |9/17/37| Complete for |Moderate | Slight local 
rest of season 
Ragweed} LS:R1 |9/ 3/37| None Slight local 
Malaise 
Ragweed} LS:R2 |9/22/37| Complete for None 

rest of season 


Results of Treatment With Lyophile Immune Serum.—In judging the 
results of treatment in so small a series of cases, one should, of course, 
not speak in terms of percentages. One should also bear in mind that 
the amount of treatment given was very small; conceivably a greater 
or a more prolonged relief might have been obtained from additional 
doses. 

These points, however, may be stressed: 9 of 11 patients experienced 
some degree of relief, one having complete relief for practically the 


SEX = 
NO. AGE 
1 F 
33 
35 
3 M 
25 
4 F 
30 
5 M 
40 
6 F 
35 
F 
26 
8 F 
45 
9 F 
38 
10 M 
| 34 
11 F 
35 
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whole ragweed season. Of the 9 who were helped, each patient was 
having active hay fever at the time of injection and experienced his | 
relief within six hours after the injection. Moreover, the dates during 
which these patients experienced relief were ones on which untreated 
patients were having symptoms and on which, in previous seasons, they 
had usually had trouble. The observation by Cooke and his collaborators 
of the beneficial effect of transfusion of blood from pollen-treated hay 
fever patients into untreated hay fever patients, therefore, receives 
confirmation. 


Dried immune serum possesses obvious advantages over whole blood, 
not only from the standpoint of preservability, but also as regards its 
practical application. It can probably be collected in one year and 
then kept for use in the following year (we expect so to treat some 
patients this year). The situation might well arise in which a hay fever 
patient with active symptoms would urgently need relief because of an 
intercurrent factor, such as a surgical emergency, and in the absence 
of air-filtering facilities. In such a case the use of dried immune serum 
might prove of great value. Admittedly, the scope of such treatment 
is bound to be very limited, but the method may nevertheless be con- 
sidered a real addition to our therapeutic armamentarium. 

Reactions.—Nearly every patient who received lyophile serum ex- 
perienced both local and general reactions, some of them quite marked. 
These raised a number of questions which will now be considered. | 

Was the therapeutie benefit perhaps due to a nonspecific shock type\ 
of reaction rather than to the specific immune substance? To throw 
light on this point, one patient with active ragweed hay fever was given 
50 ¢.e. of normal lyophile serum on Aug. 30, 1937. There was a moderate 
local but no general reaction. There was no effect on the hay fever. 
A second patient (Case 5, Table VII) on Aug. 18, 1937, was given 50 
e.c. of lyophile ragweed immune serum. Although he had a slight local 
and no general reaction, he experienced complete relief for seven days 
and partial relief for seven days more. He was then given 50 e.e. 
of lyophile normal serum on Sept. 8, 1937, without relief. A third 
_ patient (Case 9, Table VII) was given 50 e¢.c. of lyophile normal serum 
on Sept. 2, 1937, with no relief. On Sept. 17, after being given lyophile 
ragweed immune serum, she obtained complete relief for the rest of the 
season. Reactions in this patient after both normal and immune serum 
were slight and of about equal degree. It seems justified to conclude 
that the reaction is not a factor in the good results of treatment. 


Were the reactions due to the presence of pollen extract in the serum 
of donors bled too soon after their last pollen injection? Levine and , 
Coca,’ in a study of the time it takes for injected pollen extract to dis- 
appear from the circulating blood, found considerable quantities at the 
end of two days, and a questionable trace at the end of seven days. 
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Cohen, Ecker, and Rudolph*® found that when pollen entered the blood 
by way of the nasal mucosa it had all left the circulation forty-eight 
hours later. Feinberg and Bernstein’ also found that subcutaneously 
injected pollen extract was no longer demonstrable in the blood forty- 
eight hours later. 

We also were led to conclude that injected pollen extract has been 
eliminated at forty-eight hours by this experiment: A normal subject 
was given a subcutaneous injection of 1 ¢.c. of ragweed extract, con- 
taining 10,000 units. At five, twenty-five, and forty-eight hours suc- 
cessively, skin sites were sensitized with reagin-bearing serum. The 
five-hour site reacted strongly in less than an hour, the twenty-four- 
hour site reacted moderately in an hour, and the forty-eight-hour site 
did not react at all. 

We, therefore, felt safe to bleed our grass hay fever donors three or 
four days after the last pollen extract injection. The reactions which 
the two recipients of the lyophile grass immune serum experienced, how- 
ever, were so definite that we decided to wait seven to ten days before 
bleeding our ragweed serum donors. It is our impression that the rag- 
weed lyophile immune serum gave less severe reactions than the grass 
serum. But that the reactions from the lyophile grass immune serum 
were due solely to the possible pollen they might contain, was ruled out 
by the fact that the severest reaction observed by us followed the injec- 
tion of this serum into a normal test subject. 

In so freely discussing reactions we may have given an unwarranted 
impression as to their severity. They were never alarming, nor were 
they comparable to general reactions as noted in routine pollen therapy. 
They were rather of the type of, but less severe than, the reactions 
after typhoid vaccine. Nevertheless, it would seem desirable to lessen or 
abolish them. We are at present engaged in attempts to accomplish this 
end. 

Experiment 8.—The blood of the patients who had received injections 
of lyophile immune serum was studied for the possible presence of a 
blocking substance. Sera from the two treated grass hay fever patients 
were obtained seven days after immune serum therapy and were in- 
cubated with grass pollen extract for twenty-four hours. Normal skin 
sites, injected with 0.1 ¢.c. of these mixtures, gave strong reactions after 
sixty minutes, showing no demonstrable blocking substance. This oc- 
curred even though very weak pollen extracts were used (1 ¢.c. = 30 and 
100 units). The sera of three additional serum-treated patients (rag- 
weed sensitivity) were then studied twenty-four hours after immune 
serum injection, and again no blocking substance could be found. There 
are at least two possible explanations for this apparent absence of 
blocking substanee: the first is obviously that of dilution; the second 
might be that the blocking substance has been fixed in the shock organ, 
an attractive theory to explain the therapeutic result. 


t 


LANGNER AND KERN: IMMUNOLOGY OF HAY FEVER 


DISCUSSION 


The available information, while too meager to justify final conelu- 
sions, nevertheless invites conjecture as to the nature and mode of action 
of the blocking substance, as well as the part it plays in the mechanism 
of successful pollen injection treatment of hay fever. 

That the blocking substance is of the nature of an immune body was 
proposed by Cooke, Barnard, Hebald, and Stull. Later work by 
Cooke, Loveless, and Stull! lends strong support to this view, in that 
they found the specific blocking substance in the serum of normal in- 
dividuals after they had received a series of injections of ragweed 
pollen extract. 

As to the mode of action or the site of action of the blocking substance, 
the evidence at hand is not yet sufficiently clear. Tentatively one may 
accept the belief of Cooke and his associates that in the experimental 
studies the block does not occur between the cell and the sensitizing 
antibody (reagin), but between the allergen and the sensitizing anti- 
body, a belief in which Harley® concurs. It seems probable, too, that in 
the experiments the reagin in immune serum becomes attached to cells 
in skin test sites as promptly and completely as if no blocking body 
were present. 

As to the part played by the blocking substance in the mechanism of 
successful hay fever treatment, the uncertainty is even greater. Cooke 
and co-workers suggest that the clinical result is probably to be explained 
on the basis of such a blocking process, and that it is not a matter of 
desensitization, since in spite of good clinical results, patients seldom 
show any real lessening of skin sensitivity. Harley,® on the other hand, 
believes that two mechanisms are at work: (1) an actual partial 
desensitization, since he finds a considerable reduction in skin reactivity 
as a result of treatment with very high pollen doses; (2) the blocking 
‘substance itself which temporarily enhances the desensitizing effect, ac- 
counting as he believes for the partial return of skin sensitivity which 

‘he observed frequently a few weeks after pollen therapy is stopped. 

It seems to us that a further possibility is that not only the clinical 
result (a shock organ no longer reacting to smaller pollen amounts), 
but also the so-called desensitization with lessening or even disappear- 
ing skin reactivity, might both be expressions of the same thing: a block- 
ing substance effect, but with great quantitative differences as well as in 
the site of action of the blocking substance. Thus, it would be conceivable 
that the smaller amounts of blocking substance might be localized pri- 

marily in the shock tissue (respiratory mucosa) to render it nonreactive ; 

and that, only when enormously larger amounts of blocking substance 
are available, it might similarly exert its effect to render the skin non- 
reactive. 

Before any such hypothesis may be seriously advanced, however, much 
more work must be done, both along quantitative lines to determine 
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whether there is a direct relationship between the therapeutic result and 
the amount of blocking substance demonstrable in the patient’s blood, 
and also with regard to the locale of action of the blocking substance, and 
possibly the locale of its production. 


SUMMARY 


1. Dried serum of hay fever patients treated with specific pollen 
extract was found to contain the blocking substance first described by 
Cooke and his associates. 


2. The blocking substance content of such dried serum apparently 
suffered no diminution in activity after eight months. 


3. The reagin content of such dried serum was equally well con- 
served. 

4. Immunologie studies with such dried serum confirmed, and in some 
details extended, the observations of Cooke and co-workers and of Harley 
as to the presence, specificity, and certain phases of the possible mode 
of action of the blocking substance. 


5. Treatment of patients with active hay fever by means of dried 
immune serum gave results sufficiently encouraging to warrant further 
application and refinement of this procedure as an additional method 
of treatment for selected cases of hay fever. 


We wish to express our appreciation to Sharp & Dohme, Inc., for their help 
in the lyophilization of our sera. 
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VITAMIN C DEFICIENCY: SENSITIVITY TO NEOARSPHEN- 
AMINE AND ANAPHYLACTIC SHOCK* 


Minton B. Conen, M.D. 
CLEVELAND, OHIO 


_I, THE EXPLORATORY EXPERIMENT 


Determination of the Principles Which Must Be Observed in Experi- 
menting With a Diet Deficient in Vitamin C 


URING recent years there have appeared in the literature several] 
reports on a possible influence of vitamin C upon sensitivity in the 
guinea pig. Sulzberger and Oser* and Cormia? believe that there is an 
inhibitory influence exercised by vitamin C in the diet upon the develop- 
ment of skin sensitivity to neoarsphenamine. Chapman and Morrell! 
believe that skin reactions to neoarsphenamine either do not develop 
in animals suffering from subacute scurvy, or are much less pronounced 
than are the reactions in animals receiving a diet sufficient in vitamin 
C. Van Niekerk® could find no influence exerted by administration of 
vitamin C upon the development of anaphylaxis or upon degree of 
shock produced in animals previously sensitized. 

In 1935, we repeated the work of Sulzberger and Oser.? We used 
the same lot of neoarsphenamine and the Demole diet as described by e 
these authors. Our animals were given crystalline cevitamie acid sup- 
plied by the generosity of Hoffman-LaRoche, Inc., and the Demole diet 
as described by these authors. 

The guinea pigs (39 female and 1 male) used were purchased in the 
open market and weighed about 250 gm. each. They were fed for two 
weeks upon the diet standard in the laboratory at that time, namely, 
alfalfa hay, sprouted oats, carrots, and lettuce. At the end of two 
weeks they were weighed, and roentgenograms were made to determine 
the physiologic age and state of nutrition by comparison with the 
standards developed here by Dr. T. T. Zuck in his six-year study of 
growth and maturity in the guinea pig.® The animals were then trans- 
ferred to the Demole diet, and divided into eight groups for the ad- 
ministration of cevitamic acid. The doses were administered as follows: 


Group I none for 27 days, then 0.25 mg. daily 
Group II _none for 27 days, then 0.25 mg. daily 
Group III none for 27 days, then 0.50 mg. daily 


*From the Laboratory of Anatomy and Associated Foundations, Western Reserve 
University, Cleveland. 


Read before the Annual ee of the Society for the Study of Asthma and 
Allied Conditions, Atlantic City, N. J., April 30, 1938. 
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Group IV none for 27 days, then 0.75 mg. daily 
Group V none for 27 days, then 1.00 mg. daily 
Group VI none for 27 days, then 1.50 mg. daily 
Group VII none for 27 days, then 2.00 mg. daily 
Group VIII none for 27 days, then 2.50 mg. daily 


The solution of cevitamic acid was made fresh daily and was fed 
hy means of a 1 @e. tuberculin syringe. On the sixteenth day of the 
cevitamie acid feeding, each guinea pig received, in a_ previously 
depilated area on the back, an intradermal injection of 0.1 ¢.c. of a 0.15 
per cent solution of neoarsphenamine (Metz) in sterile physiologic 
saline. The injected areas were observed daily for signs of inflamma- 
tory response. Thirty days after the first injection, a second injection 


TABLE I 


REACTIONS TO NEOARSPHENAMINE IN VITAMIN C DEFICIENT GUINEA PIGS 
EXPERIMENT 1 (1935) 


DAILY PER CENT FINAL 
MAXIMU REACTION TO SECOND 
GUINEA PIG WEI CEVITAMIC TOOTH INJECTI EVALUATION 
NO. ACID RATION | PROTECTIVE OF 


M. = = 
MG. RATION 1-5 DAYS | 5-11 DAYS REACTION 


405 0.25 8.9 

401 0.25 8.9 
393 0.25 9.1 
379 ‘ 9.4 
304 11.8 
546 13.1 
534 13.4 
531 13.5 
507 14.1 
441 : 16.2 
610 : 17.0 
538 20.0 
545 20.0 
596 20.0 
646 22.0 
652 22.0 
618 23.0 
630 23.0 © 
450 24.0 
565 25.0 
615 35.0 
596 36.0 
602 36.0 
560 38.0 
548 39.0 
600 48.0 
605 : 48.0 
590 49.0 
550 : 51.0 
660 54.0 
510 56.0 
635 5 57.0 
605 60.0 
550 64.0 
560 64.0 
335* 
365 
356* 


*Maximum weight is initial weight. 
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of 0.1 cc. of a 0.15 per cent solution of neoarsphenamine was made in a 
new site on the back. Daily observations of the injected sites were 
made. Results of this experiment are shown in Table I. Nine of the 
38 survivors showed sensitivity. 

Throughout this experiment studies of growth, maturity, and nutri- 
tional status of the animals were made. Guinea pigs receiving less 
than 1 mg. of cevitamie acid daily lost weight. X-ray studies of those 
living more than thirteen weeks showed delay in physical maturation 
progress as compared with the standards. Those which died showed, in 
addition to characteristic gross changes in the teeth, clinical evidence 
of nervous system lesions. Animals receiving more than 1 mg. daily 
showed no gross evidence of disturbance in growth or maturity. 

At the termination of this experiment, the surviving animals were 
transferred back to the standard laboratory diet for three months and 
then bred. The achievement of pregnancy was often delayed, even 
in those mothers who had received the maximum dose, namely, 2.5 mg. 
of cevitamie acid daily, an amount considered at that time more than 
adequate to prevent scurvy. Many of the young were born feeble or 
dead. Some of the mothers ate their young. From these facts it is 
clear that either the standard laboratory diet was defective, or the 
animals still displayed a deficiency resulting from inadequacy of the 
Demole diet or a subprotective ration of cevitamic acid during the 
experiment. Since no such impediment to successful breeding oc- 
curred in the regular colony, it is obvious that the laboratory diet was 
not at fault, but these particular guinea pigs were still showing deficiency 
in general health induced by the experiment. 


II. THE DEFINITIVE EXPERIMENT 


A. Safeguarding the Essential Conditions 


The experiment just described demonstrates the need, in such a study, 
of a diet nutritionally complete (except in vitamin C) and adequate 
for the structural and metabolic requirements of the guinea pig. The 
ration of cevitamie acid also must be carefully adjusted to exceed the 
needs of the animal throughout the experiment. 

In 1936, we adopted as the standard diet Purina rabbit chow ampli- 
fied. The chow is well balanced with respect to carbohydrates, fat, and 
protein,* and well adapted to utilization by herbivorous animals. It 
contains ample mineral and vitamins A, B, E, and G. The vitamin D 
content is rather low; the vitamin C content is extremely low. Sup- 
plemented daily by lettuce and carrots, or sprouted oats, the rabbit 
chow had proved to be satisfactory in this laboratory when measured 
by the general health and reproductive power of the animals. 


*The detailed analysis of this food, as supplied by the research department 
of the Ralston Purina Co.,* shows it to contain: protein, 16.45 per cent; fat, 4.06 
per cent; fiber, 7.93 per cent; ash, 3.75 per cent; and nitrogen-free extract, 52.60 
per cent; fuel value per pound—i300 calories; nutritive ratio—3.8 :1. 
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For the purpose of this experiment even the small amount of vitamin 
C in the chow was destroyed in the autoclave. The addition of brewers’ 
yeast powder compensated for a possible reduction in vitamin B con- 
sequent upon the heating. Vitamin D and additional vitamin A were 
provided by feeding 1 to 2 ¢.c. of haliver oil weekly. The food was pre- 
pared according to the following procedure: 

(1) Three hundred grams of rabbit chow checkers were soaked in 
sufficient water (5 to 6 liters) to make a smooth mash. (2) The mash 
was beaten and thoroughly mixed to aerate it as much as possible. (3) 
It was spread not more than an inch deep in shallow pans, and auto- 
claved for one hour at a pressure of 20 pounds. (4) While cooling in 
room temperature, the mash was again stirred to expose fresh surfaces 
for oxidation. More water was added if necessary. (5) The auto- 
claving was repeated, and the mash cooled as before. (6) One-half of 
the cooled mash was spread thinly on a drying screen and sprinkled 
evenly with 46.2 gm. of brewers’ yeast. Each gram contained 50-B, 
units and 30-B, units, by the Sherman method. The remaining mash 
was evenly spread over the layer of yeast, marked in 2 inch squares, and 
dried at room temperature. 

During the progress of the experiment this food was found to be too 
hard for the sick animals to eat. It was, therefore, softened with water 
and supplied as a mash. Very sick animals were hand fed. 

The amount of cevitamie acid necessary to produce differences of 
physiologic significance was our next concern. Zilva and Wells® had 
concluded, ‘‘We have convinced ourselves that the mildest degree of 
scurvy which could just be discovered at the post-mortem examination 
produced well-defined changes in the structure of the teeth, and in our 
numerous examinations we have not observed a single exception to this 
statement.’’ The first signs of degeneration are recorded in the odonto- 
blasts. Then follow distention of blood vessels, hemorrhage, and finally 
complete fibroid degeneration of the pulp. In advanced seurvy the 
teeth become loose because of the degeneration in the connective tissues 
of the alveolar socket. 

These observations have been confirmed repeatedly by everyone who 
has made histologic studies of guinea pigs suffering from seurvy. When, 
therefore, Dann and Cowgill’ designed an experiment to determine 
the guinea pig’s vitamin C requirement, they chose the incisor as the 
indicator of the degree of scurvy in the animal. The minimal dose 
for tooth protection was found to be 1 ¢.c. of lemon juice per 100 gm. 
of body weight daily. This amount of lemon juice contains 0.6 to 0.7 
mg. of cevitamic acid. The requirement was independent of age and 
varied directly with body size. 

Analysis of the results from our exploratory experiment in which we 
used the Demole diet shows that none of those animals was protected. 
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Since some growth took place, even in the presence of a vitamin C 
deficiency, the animals receiving 2.5 mg. of cevitamie acid daily (our 
maximum ration) suffered a gross deficiency before the end of the ex- 
periment (Table I). No distinguishable differences in protection were 
observed between groups or among individuals within each group. 


We, therefore, decided to plan the feeding in future experiments 
with reference to the amount of cevitamic acid necessary for complete 
tooth protection, and to check the degree of scurvy by histologic exam- 
ination of the teeth. In the evaluation of experiments involving vitamin 
C in the guinea pig, the following points are critical: (1) The diet 
must be really adequate in all respects except for vitamin C. (2) 
The animal must have a sufficient quantity of acceptable food to obviate 
interference with the experiment by starvation. (3) The ration of 
vitamin C, or of cevitamic acid, must be planned upon a sliding scale, 
corresponding to the tooth protective ration demanded by the increasing 
weight of the young animal. 


B. The Production of Skin Sensitivity to Neoarsphenamine 


Eighty-seven guinea pigs from our own colony were divided into four 
groups. Each group consisted of mature animals (over one year old 
at the beginning of the experiment) and young animals (92 to 102 days 
old) which were matched as nearly as possible in age and sex with those 


in the other groups. They were fed the standard Ralston Purina chow 


TABLE II 


DESIGN FOR EXPERIMENT 2 (1937) 


NUMBER DAILY RATION OF 
GUINEA PIGS CEVITAMIC ACID MG. 


1. Seorbutice control Mature* 16 0 
Youngt 6 

2. Subclinical scurvy Mature 15 0.50 
Young 4 

3. Adequate intake Mature 13 5.00 
Young 10 

4, Saturation Mature 13 10.00 
Young 10 


GROUP 


*Mature = over one year old 
7Young = 92 to 102 days old 


diet, modified as already described. Cevitamic acid was supplied with 
reference to the known requirement of the guinea pig, namely, 0.7 mg. 
per 100 gm. of body weight daily (Dann and Cowgill*®). Table II shows 
the design of the experiment. 

On the seventh day of the experiment each animal received, in a previ- 
ously depilated area on the back, an intradermal injection of 0.10 c.e. of 
a 0.15 per cent solution of neoarsphenamine (Metz). Daily observations 
were made of the site of the injection for twelve days. At a date be- 
tween twenty and thirty days after the first injection, according to the 
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estimated viability of the animal, a second similar injection was made 
in a new area, and the sites were observed in the same manner. A 
positive reaction consisted of an induration, varying in size from a 
lentil to a bean, and usually surrounded by a zone of erythema. The 
more severe reaction showed a central area of necrosis and hemorrhage. 
No reaction appeared before the sixth day following the first injection. 
There was no essential difference between the reactions appearing in six 
to twelve days after the first injection and those developing within 
forty-eight hours after the second injection. We consider this shortening 
of the incubation period evidence of induced sensitivity. 

Inasmuch as the guinea pig’s vitamin C requirement is a function of 
weight, not age, our findings are arranged in relation to the percentage 
of the tooth-protective ration received by each animal at the maximum 
weight attained during the period of the experiment (Tables III and 
IV). This arrangement divides the animals into three groups: those 


TABLE IIT 


REACTIONS IN ScorBuTIC CONTROLS TO INJECTIONS OF NEOARSPHENAMINE 
EXPERIMENT 2 (1937) 


REACTION TO FIRST IN- REACTION TO SECOND IN- 
GUINEA PIG JECTION JECTION FINAL 
EVALUATION 


1-2 DAYS 6-12 DAYS 1-2 DAYS 6-12 DAYS 
0 
Dead 
Dead 
Dead 
0 
Dead 
Dead 
Dead 
Dead 
0 
Dead 


bo 
+ 


bho 


receiving no cevitamie acid; those receiving less than the tooth protect- 
tive ration; and those receiving more than the protective ration. 

Fig. 1 shows the cross section of a lower incisor from an animal 
which had received a ration of 46 per cent more than the amount neces- 
sary for tooth protection. The odontoblasts occur in an even layer of 
long, slender, parallel cells, whose fibrils extend into the dentinal tubules. 
These are the cells in which Zilva and Wells® found the first signs of 
degeneration. They are also the critical feature in the table devised 
by Hojer* for evaluating the degree of scurvy developed in a guinea 
pig. 

In an animal receiving only 78 per cent of the required cevitamie acid 
ration, evidence of the deficiency appears in a slight irregularity of the 
odontoblasts (Fig. 2). There is some vacuolation of the fibrils as they 
issue from the odontoblasts, forecasting a break in their continuity into 
the dentinal tubules. As the amount of cevitamic acid is decreased, the 
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Fig. 1.—Cross section of a lower incisor from a guinea pig receiving 46 per cent 
more than the tooth-protective ration of cevitamic acid. 

Fig. 2.—Cross section of a lower incisor from a guinea pig receiving 78 per cent 
of the tooth-protective ration of cevitamic acid. 


Key to abbreviations: A = artifact, D = normal dentine, D’ = abnormal dentine 
of scurvy, O = odontoblasts, P = pulp, V = vacuole. Photographs were taken with 
a Leitz microscope, objective 6 L, ocular 10 x, initial magnification of 450. 
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TABLE IV 


REACTIONS TO NEOARSPHENAMINE IN VITAMIN C DEFICIENT GUINEA PIGS 
EXPERIMENT 2 (1937) 


GUINEA 
PIG 
NO. 


MAXIMUM 
WEIGHT 
GM. 


DAILY 
CEVITAMIC 
ACID 
RATION 
MG. 


PER CENT 
TOOTH- 


REACTION 
To 1ST 
INJECTION 


REACTION 
TO 2ND 
INJECTION 


PROTECTIVE 
RATION 


6-10 
DAYS 


1-2 | 6-10 
DAYS | DAYS 


FINAL 
EVALUATION 
OF 
REACTION 


77 
48 
76 
52 
45 
134, 
46 
47 
72 
98 
125 
116 
192 
200 
213 
202 
141 
145 
149 
138 
147 
66 
50 
103 
82 
127 
95 
234 
231 
120 
229 
232 
230 
228 
235 
81 
126 
237 
139 
96 
156 
238 
135 
114 
104 
129 
150 
140 
57 
226 
59 
244 


1071 
1057 
1034 
1015 
974 
938 
933 
930 
914 
894 
832 
786 
676 
605 
641 
585 
1138 
1004 
928 
918 
918 
896 
840 
812 
784 
771 
751 
741 
740 
735 
656 
618 
616 
592 
563 
1064 
1062 
520 
1030 
1024 
992 
495. 
978 
972 
938 
894 
853 
848 
831 
415 
786 
641 


0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
5.0 
10.0 
10.0 
10.0 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
5.0 
10.0 
10.0 
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63 
71 
77 
78 
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80 
85 
88 
91 
93 
95 
96 
97 
97 
109 
116 
116 
121 
127 
134 
135 
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144 
144 
146 
147 
152 
160 
168 
169 
172 
178 
182 
223 
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TABLE ITV—ConrT’p 


DAILY REACTION REACTION 
| maxtmuM | ceviramic| CENT To 1st TO 2ND 
PIG WEIGHT ACID satiation INJECTION | INJECTION pe 
— RATION | nation | 2-2 | 610) 13 | 610) 
MG. pAys| pays| pays} DAYS 
260 625 10.0 229 + 0 C 0 0 
252 616 10.0 232 0 0 0 0 0 
250 583 10.0 245 + 0 3 0 0 
249 558 10.0 256 + + a 0 
253 552 10.0 259 0 0 0 0 0 
242 526 10.0 272 + 0 + 0 0 
233 525 10.0 272 + 0 # 0 0 
248 525 10.0 272 0 0 + 0 0 
264 519 10.0 275 + 0 = 0 0 


Of the original 87 animals, 17 died of acute scurvy or of intercurrent infection; 
11, not included in this table, received no cevitamic acid. See Table III. 


odontoblasts, and consequently the formation of dentine, become in- 
creasingly irregular. Such a condition is seen in the incisor of a guinea 
pig receiving only 7 per cent of the protective ration (Fig. 3). More- 
over, the blood vessels of the pulp show a typical tendency to increase 
in diameter and to coalesce. 
In acute seurvy (Fig. 4), the odontoblasts have completely disap- 
peared. Before their disappearance and after losing their connection 
with the normal dentine, they continued to deposit dentine which lacks 
the normal tubular structure. The tissues of the pulp have degenerated. 
The blood vessels have become very numerous and have coalesced until 
the section presents a lacy appearance. 
Table V summarizes the results in our neoarsphenamine experiments. 


TABLE V 


SUMMARY OF RELATION OF SENSITIVITY TO VITAMIN C 


PER CENT TOOTH SENSITIVE TO NOT SENSITIVE TO 


NO. GUINEA PIGS 


PROTECTION NEOARSPHENAMINE NEOARSPHENAMINE 
ll 0 1 10 
30 <100 7 23 
31 >100 8 23 
38 (Exp. 1) <100 9 29 


It is obvious that there is no difference in the number sensitized in 
groups having varying degrees of protection. The apparent difference 
between the first group (scorbutie controls) and the other groups is ex- 
plained by the moribund condition of all animals in the first group. 
Of the original 22, 11 died before the second injection could be made, 
and 8 died within two days after the second injection. 

These findings differ from those of other workers (Sulzberger and 
Oser*; Chapman and Morrell'). The disagreement may be explained by 
two facts. Our sample of animals was adequate for the experiment, 
whereas those of previous investigators were not. Our experiment was 
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i Fig. 4. 


Fig. 3.—Cross section of a lower incisor from a guinea pig receiving 7 per cent 
of the tooth-protective ration of cevitamic acid. 


Fig. 4.—Cross section of a lower incisor from a guinea pig receiving no cevitamic 
acid (scorbutic control). 


See page 21 for key to abbreviations. 
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carefully designed and carried out to fulfill all essential basie principles, 
and assessment was made upon the only scientifically acceptable scale, 
namely, the tooth protective ration caleulated upon the increasing weight 
of each animal. 

We find no evidence of a relationship between the intake of cevitamie 
acid and skin sensitivity to neoarsphenamine. 


Ill. THE EXPERIMENT ON THE RELATIONSHIP OF VITAMIN C DEPLETION AND 
AN OVERDOSE OF CEVITAMIC ACID TO ANAPHYLAXIS 


A third experiment was completed in 1935, previous to that recorded 
as Experiment 2. The 25 guinea pigs in Table I, whose daily intake 
of cevitamic acid was 0.75 to 2.50 mg., were divided into groups of five. 
At that time we believed that a ration of cevitamic acid above 1.0 mg. 
was sufficient to confer protection from scurvy. None of these 25 
actually had a tooth-protective ration (Table I). 

After the animals had been on the Demole (i.e., ill-balanced) diet 
for seventy-two days, each received an intraperitoneal injection of 
0.01 ¢.c. of egg white (1:10 dilution in saline). Twenty to twenty-two 
days afterward, each animal received an intraperitoneal injection of 
0.1 ¢.c. of egg white (two received 0.25 ¢.c. as intracardiac injections). 
Twenty-three animals developed typical anaphylactic shock with re- 
covery. Since it was our desire to use these pigs for breeding experi- 
ments, we had purposely avoided fatal anaphylaxis. 

Our data give evidence of the relation between depletion of vitamin 
C and anaphylaxis, but they yield no information on the possible effect 
of an adequate ration of the vitamin. Within the range shown in Table 
I (20 to 64 per cent protection) there is no significant modification of 
the anaphylactic reaction. 

Another series of normal animals fed on our standard laboratory 
diet (Experiment 1) were sensitized with 0.25 ¢.c. of a 2 per cent aqueous 
ragweed extract, re-enforced by precipitation with 1 per cent potassium 
alum. The dose was given subeutaneously. Four weeks later 23 animals 
were injected intravenously with various aqueous ragweed extracts, and 
all showed typical anaphylactie shock, the shock being fatal to 17. 

Five other animals from this series received intramuscularly 50 mg. 
of cevitamice acid. Two hours later each was given an intravenous 
injection of 2 ¢.c. of a 1 per cent ragweed extract. All died within five 
minutes in acute anaphylactic shock. The 50 mg. dose gives to the guinea 
pig a saturation equivalent to that obtained by feeding 20 mg. daily 
for ten days. It is obviously ineffective in protecting against anaphy- 
laxis. Our results demonstrate that the development of anaphylaxis 
is not modified in animals fed a vitamin C deficient diet supplemented 
by feedings of 20 to 64 per cent of the daily tooth-protective require- 
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ment of cevitamic acid, nor does an overabundance of cevitamie acid 
protect against anaphylactic shock. These findings are in accord with 
those of van Niekerk.® 


CONCLUSIONS 


1. For a satisfactory experiment on the relation of vitamin C to 
specific sensitivity (neoarsphenamine) or to anaphylaxis, certain basic 
conditions must be safeguarded: (a) the diet must be really adequate 
in all respects, except for vitamin C; (b) the animal must have a suf- 
ficient quantity of acceptable food to avoid starvation phenomena; (c) 
the ration of vitamin C or of cevitamic acid must be planned upon a 
sliding seale, according to the tooth-protective ration. This should be 
ealeulated upon the increasing weight of the young animal. 


2. Having safeguarded these basie conditions, we find no evidence 
of a relationship between the cevitamie acid ration in the diet and skin 
sensitivity to neoarsphenamine. 

3. The intramuscular injection of an overabundance of cevitamie 
acid does not protect against anaphylactic shock. Vitamin C deficiency 
induced by feeding only 20 to 64 per cent of the daily requirement does 
not prevent the development of anaphylaxis. 


Miss B. H. Woodruff contributed the histologic studies of teeth in this investi- 
gation. 
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PRESERVATION OF REAGINOGENIC SERUM BY 
LYOPHILIZATION* 


Louis Turt, M.D., L. J. WENGER, M.D., anv J. J. FRANKEL, M.D. 
PHILADELPHIA, Pa. 


T SOMETIMES is desirable to preserve serum containing allergic 
antibodies or reagins. This is useful chiefly for experimental pur- 
poses when certain types of reagins are required and patients from 
whom these could be obtained are not available. In the past, two prin- 
cipal methods have been employed for the preservation of immune sera: 
(1) The chemical method, employing phenol or tricresol as a preserva- 
tive. The disadvantage of this method was the fact that following the 


addition of these agents, the serum often was irritating, it frequently 
became turbid, there was a continuous loss by evaporation so that the 
serum tended to dry out, and finally, there was a considerable loss of 
potency if kept for long periods of time; (2) drying by means of desicca- 
tion and evaporation or suction. The principal disadvantage of this 
method was the resultant partial denaturization of the antibodies, the 
imperfect or slow solubility of the resulting material, and finally, the 


*From the Clinic of Allergy and Applied Immunology, Temple University Hospital 
and Medical School, Philadelphia. 

Read before the Association for the Study of Allergy, Atlantic City, N. J., June 2, 
1937. 
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small quantities that could be dried with the apparatus which formerly 
was available. The latter type of preservation was employed by 
Lichtenstein! for the preservation of reaginogenic serum with some re- 
ported success; however, the above-mentioned criticisms may likewise 
be applied to this method. 

Recently a method of preserving serum of various types, protein solu- 
tions, antigens, bacteria, and other labile biologic materials has been 
described by Mudd, Reichel, Flosdorf, and Eagle,? and by Flosdorf and 
Mudd,’ and others. The principle of this procedure is essentially one 
of rapid freezing of serum at a very low temperature (-78° C.), followed 
by a rapid dehydration from the frozen state under a high vacuum pres- 


TABLE I 


REAGIN POTENCY TESTS 
Qualitative Studies 


TEST TEST 
DATE REACTION DATE REACTION 
a 9/21/34 |Ragweed 4/10/36 ++ 6/3/37 +4+4++4 
4/10/36 + 6/3/37 t+He+ 
6 9/21/34 |Ragweed 4/10/36 rere 6/3/37 +4+4++ 
4/10/36 6/3/37 
9/21/34 |Ragweed 4/10/36 ++ 6/3/37 +4+4++4+ 
4/10/36 6/3/37 +4+4+4+ 
9/21/34 |Ragweed 4/10/36 6/3/37 ++4++ 
4/10/36 6/3/37 +4+4++4+ 
8/21/35 |Plantain 8/21/35 6/3/37 
8/21/35 |Plantain 8/21/35 6/3/37 +4++ 
8/21/35 |Ragweed 8/21/35 6/3/37 ++ 
Timothy 8/21/35 6/3/37 
8/21/35 |Buckwheat 8/21/35 6/3/37 
Ragweed 8/21/35 6/3/37 
8/21/35 |Horse epith. 8/21/35 6/3/37 
House dust 8/21/35 6/3/37 


SERUM | PROCESSED ALLERGEN 


*Control + +. 


sure (Fig. 1). This process* is continuous and takes place in the final 
containers in which the material is stored. The resulting product is a 
porous solid, occupying the same volume as the liquid serum. The con- 
tents of antibodies (e.g., complement) suffer no detectable loss from 
processing, and the rate of subsequent deterioration is reduced to a very 
small fraction of the original serum in its liquid state. The finished 
product upon addition of distilled water in the same quantity as the 
original serum redissolves with remarkable ease and completeness. It is 


*Since the reading of this paper, the lyophile process has been modified by 
Flosdorf and Mudd (Kolmer and Boerner, Approved Laboratory Technic, ed. 2, 
p. 589) so as to do away with the necessity of using dry ice for the freezing process. 
This process is called ‘‘cryochem’”’ and makes use of a chemical, known as ‘‘drierite,’’ 
for the absorption of the water vapor. It has the advantage of being simpler in 
construction and in ease of performance, since the containers can be attached 
directly to the apparatus instead of being frozen in a separate unit, and also be- 
cause it is much less expensive to operate. The final product, however, has essen- 
tially the same characteristics as the lyophile serum. 


C&/3I/L 
»000T ¢/FI/E +000T poomsvy | $8/13/6 
»000T 
»000T x000T CE/ZI/L | | 
9¢/66/E #9 93 ce/9 /L 
963 cs/9 /L oe C&/T3/9 
93 ce/9 /L #9 C&/13/9 | 
#9 9¢/66/¢ ce CE/L3/Z1 #9 /L C8/T3/9 
98/6¢/¢ #9 cs/¢ /L | ce/Fz/9 
96 L8/62/¢ #9 98/SI/F #9 9T ce/¢ /L C&/T3/9 poomsvy | 6 
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this property which prompted Reichel to give to it the name of 
‘‘lyophile’’ meaning ‘‘solvent-loving.’’ 

In 1935, experiments were undertaken to determine whether or not 
this method would be of value when applied to serum containing reagins. 
Our procedure was as follows: Serum was collected from patients and 
tested for reagins by the passive transfer method shortly after its col- 
lection and at intervals thereafter up to almost two years. These tests 
were carried out both qualitatively and quantitatively. The results of 
these tests are shown in Tables I and II. As ean be seen from these 
tables, although there was at times a diminution in the results of passive 
transfer after an interval of one to two years, this loss usually was 
slight and within the limits of experimental error, considering especially 
the fact that different subjects were employed for the transfers. This 
is likewise counterbalanced to some extent by the fact that some sera 
(e.g., Nos. 1, 6, and 7) showed larger reaction upon retest more than a 
year later. This variation can be explained only upon the basis of a 
difference in the subjects used for transfer, since it is hardly likely 
that the potency of the serum could have increased during this period. 


COMMENT 


These results indicate, therefore, that reagins can be preserved satis- 
factorily for long periods of time, at least two years, by the process of 
lyophilization or its modification, and that there is very little loss of 
potency as a result of this method of preservation. This should prove 
of distinct advantage in storing different types of reaginogenic sera 
for use whenever required. It makes it possible to obtain blood from 
patients showing sensitivity to some unusual type of allergen at the 
time the patient is seen and to preserve and store it without loss of 
potency until such time as the serum may be needed for experimental 
purposes. Not infrequently, the very type of serum required for an 
experiment cannot be obtained because of a lack of patient material. 
By having a store of reaginogenic sera of different types, it is possible to 
have satisfactory sera available at all times for experimental use. While 
our experiments have dealt chiefly with inhalant allergens, there is no 
reason to believe that it would not be applicable as well to sera contain- 
ing reagins to food allergens. 


This method also may prove of value in concentrating reaginogenic 
sera, especially those with weak antibody concentrations. This may be 
accomplished by adding a fraction of the specified amount of distilled 
water to the final material instead of the total amount. Since this 
method has been found applicable to various bacterial antigens, it might 
also be useful in preserving or concentrating pollen or other allergenic 
extracts. These possibilities are being investigated further and may be 
the subject of a future report. 
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CONCLUSIONS 


The preservation of reagin-containing sera can be accomplished by 
the process of lyophilization without any appreciable loss of potency. 
This may be found very useful for experimental purposes. 


We should like to express our thanks to the Mulford Biological Laboratories of 
Sharpe and Dohme, Inc., for the material employed in this study, and for their aid in 
the lyophilization. 
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THE FRACTIONATION OF A SKIN SENSITIZING SERUM BY 
MEANS OF NEUTRALIZATION AND DILUTION* 


Victor L. CoHen, M.D. 
N. Y. 


PON comparing the characteristics of alexin (complement) with 

those of the Prausnitz-Kiistner antibody, we find them similar in 
many respects. Both of these substances are thermolabile, being in- 
jured at 56° C. Alexin is destroyed by acids, alkalies, ether, chloro- 
form, aleohol, and proteolytic enzymes.‘ These last-mentioned charac- 
teristics cannot be definitely determined in the ease of the Prausnitz- 
Kiistner antibody, because all these substances are irritating, and there- 
fore set up an inflammatory reaction in the skin site of the recipient, 
which obscures the reaction. However, that a similar destruction of 
Prausnitz-Kiistner antibody does occur, was suggested when skin tests 
were performed after the serum had been acted upon by the above sub- 
stances. In an endeavor to demonstrate further similarities between 
alexin and the Prausnitz-Kiistner antibody, the present experiment was 
undertaken. 

When CO, gas is bubbled through alexin, it is divided into two frac- 
tions, neither of which alone lyses sensitized blood cells, as does the orig- 
inal alexin. Combining the two fractions restores alexiec activity.” An 
effort to accomplish similar fractionation of serum containing the Praus- 
nitz-Kiistner antibody and the results obtained are reported in this 
paper. 

This investigation was encouraged by the findings of Smyth and 
Bain,® who fractionated sensitizing serum with CO. gas. They reported 
their results in the following statement: ‘‘Two satisfactory recipients 
were used, but passive transfer with either fraction was negligible.’’ 
The possibility that the original antibody activity could be restored by 
combining these two fractions was, therefore, supported by their experi- 
ment. However, because it had been shown that dialysis? injures the 
reactivity of alexin, and because this procedure was used in their experi- 
ment, the validity of their results was open to question. 


METHOD 


The method utilized in this equipment met certain requirements: (1) 
The use of dialysis, filtration, and chemicals were avoided for reasons 
previously mentioned. (2) Washing the precipitate with saline or dis- 
tilled water was avoided because, after the precipitate was dissolved 


*From the Helen Foster Allergy Clinic, Children’s Hospital, Buffalo, N. Y. 
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in either of these solvents, it could not be recovered. (3) The sterility 
of the solution was preserved. (4) The method was adaptable to small 
quantities of serum. 

The precipitate was obtained by the addition of either four volumes 
or nine volumes of distilled water to the serum, and the subsequent 
neutralization of the existing slight alkalinity (pH 7.4) of the serum 
with COs. gas. The variation in the amount of distilled water added 
is due to our effort to obtain greater differences between the skin 
reactions from the supernatant fluid and the dissolved precipitate. 


CA| |CA RO la 
TESTED a 2Rs\\2Rs Das 
HECIPIENT PL GOGO) MR /R 
DUUTION 


SERUM Y 


/R 


Q) 


TATE 


© 


Fig. 1.—Results of passive transfers bane a serum, precipitate, and supernatant 
uid. 


Blood was drawn aseptically from an allergic patient and allowed 
to elot. The serum was removed and checked with a Laughlen test to 
determine the presence of syphilis. A portion of the serum was diluted 
with 5 or 10 times its volume of sterile distilled water and CO. gas was 
bubbled through it for five minutes. A precipitate occurred. It was 
then placed in a refrigerator for forty-eight hours, centrifuged, and 
the supernatant fluid removed and tested for sterility and bottled. 

The precipitate was redissolved in physiologic saline, which was added 
up to the original volume of the diluted serum from which it was pre- 
cipitated. This was done in order to compare the reagin content of the 
precipitate with that of the supernatant fluid. This solution was then 
tested for sterility and bottled. All work was done under sterile pre- 
cautions. 
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Skin tests were done with (1) whole undiluted serum, (2) serum 
diluted 1:5 or 1:10 (similar to the dilution used in producing the pre- 
cipitate), (3) the precipitate dissolved in saline as described above, and 
(4) supernatant fluid. 

One tenth cubic centimeter of each fraction was injected intradermally 
into a non-sensitive recipient. Seventy-two hours later, 0.02 ¢.c. of an 
extract, to which the allergic patient was found sensitive, was injected 
into the skin sites of the recipient with appropriate controls. Tracings 
of the reactions were made fifteen minutes after the test solution was 
injected. The results were as recorded in Fig. 1. 

The results indicate that the skin sensitizing or Prausnitz-Kiistner 
antibody is present in the supernatant fluid, and that it is not split by 
CO. gas as is alexin. The precipitate was apparently somewhat active 
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Fig. 2.—Results of passive transfers. Demonstration that the Prausnitz-Kiistner 
antibody resides in the supernatant fluid. 

also. Whether this activity was actually present in the precipitate 
itself, or was the result of supernatant fluid, which was not recovered 
by decantation, had to be demonstrated. Ordinarily, washing the pre- 
cipitate with distilled water or saline would have proved this point. 
This procedure was impossible with our precipitate, as it could not be 
recovered after it was dissolved. The use of serial dilutions would com- 
pare only the reagin strength of the precipitate with that of the super- 
natant fluid, but would not rule out the presence of antibodies in the 
precipitate. The following experiment was finally devised, in which we 
successfully demonstrated the location of the Prausnitz-Kiistner anti- 
body. 

Skin sensitizing serum was obtained and divided as described into 
a precipitate and a supernatant fluid. The precipitate was then treated 
as follows: 
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To it was added normal non-sensitizing serum, which had been in- 
activated at 55° C. for one hour and diluted 1:5. Carbon dioxide gas 
was bubbled through this mixture for five minutes. It was then placed 
in a refrigerator for forty-eight hours, centrifuged, and the supernatant 
fluid discarded. This procedure was repeated three times, thus diluting 
the original supernatant fluid to at least 1:250,000. The remaining 
precipitate, which now included not only the original precipitate, but 
also the precipitate from the normal serum, was dissolved in physiologic 
saline solution sufficient to equal in volume the diluted serum from 
which it had been precipitated. 

Passive transfer tests were done in dilutions of 1:5, 1:25, and 1:125, 
and thus the reagin content of the diluted serum, the supernatant fluid 
and the precipitate were compared. The results recorded on Fig. 2 
show that when serum is fractionated by this method, the skin sensitizing 
properties are found in the supernatant fluid alone, the precipitate being 
inert in this respect. 

The use of distilled water, followed by acidification with a stream 
of COs, as used in the described experiments, precipitates euglobulin 
from blood serum.’ We have shown that this precipitate lacks passive 
transfer antibodies. The Prausnitz-Kiistner antibody, therefore, is 
associated with the remaining portion. This observation confirms the 
recent work of Stull, Sherman, and Cooke,’ who concluded that: ‘‘The 
skin sensitizing substance from allergic serums was associated specifically 
with the pseudoglobulin.’’ 


SUMMARY 


1. The skin sensitizing antibody of Prausnitz-Kiistner antibody is not 
divided by bubbling CO, gas through it. 

2. The precipitate obtained by bubbling CO. gas through a skin sensi- 
tizing serum is devoid of skin sensitizing properties. 

3. The supernatant fluid contains the skin sensitizing antibodies equal 
to those found in the original serum. This is contrary to the findings 
of Smyth and Bain, who found both fractions inactive, but it confirms 
the work of Stull, Sherman, and Cooke. 

4. A method to free serum of an inert protein fraction without injur- 
ing its skin sensitizing properties is suggested. 
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THE EFFECT OF TESTICULAR EXTRACT (REYNALS 
SPREADING FACTORS) UPON HUMAN SKIN* 


A. Romanorr, M.D. 
New York, N. Y. 


URAN-REYNALS! and subsequently other investigators,?°> have 

demonstrated the existence in animal organs, particularly in the 
testes of these animals, a substance which has the power of enhancing 
skin infections in laboratory animals caused by viruses and certain 
bacteria. 

The activity is believed to be due to the power of the spreading fac- 
tors to increase capillary and lymphatie permeability. Certain observa- 
tions indicate that the extract may also have a direct effect on the cells 
of the host. Reynals® found a localization of viral skin infections at 
the skin sites, previously prepared by testicular extract, when he in- 
jected laboratory animals with virus intravenously. Further evidence 
of direct cellular effect has been found by Favilli,’ who observed an in- 
crease in the fragility of the host’s red cells, especially when he used rat 
testicular extract. The action was so intense that a direct hemolysis of 
guinea pig red cells consistently occurred after inoculation of the tes- 
ticular extract. 

Claude and Reynals* have coneluded that the substance responsible 
for the spreading property is probably a protein. They observed that 
the spreading factor is inactivated by erystalline trypsin and pepsin, 
it gives color reactions for proteins, contains at least 14.2 per cent 
nitrogen, and does not pass through semipermeable membranes whieh re- 
tain protein. 

The work embodied in this paper deals with the effeet of rabbit tes- 
ticular extract upon the skin of normal and allergic individuals, as well 
as the effect of testicular extract on allergic reactions and the Prausnitz- 
Kiistner reaction. The material used for these investigations was ob- 
tained as follows: Under aseptie precautions rabbit testicle was dis- 
sected, freed from fat, macerated in a mortar, and extracted with sterile 
saline in dilution of 1:5. The material thus obtained was passed through 
a Berkefeld V filter and tested for sterility. 

Twenty normal volunteers and 25 patients suffering from ragweed 
hay fever were injected intradermally with 0.1 ¢.¢. of the rabbit testicu- 
lar extract. At the same time an equal amount of buffered saline and 
undiluted rabbit serum was injected as controls. The outer aspect of 


*From the laboratories and the Allergy Clinic of the Mount Sinai Hospital, New 
ork. 
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the upper arm was used in all tests. In every instance at the sites of 
injection of the buffered saline and the rabbit serum a distinet diserete 
wheal formed. However, when testicular extract was injected, no dis- 
crete wheal formed. 

Upon injection the testicular extract spread readily, the tissues ap- 
parently offering no resistance. There were differences, however, in 
the rate of spreading and appearances of these reactions. In the most 
marked reactions, the diffusion of the material started readily without 
definite wheal formation at any time. In other instances there were 
wheals of short duration with a less rapid loss of outline. These wheals 


Fig. 1.—A, Site of injection of 0.1 c.c. of buffered saline. B, Site of injection of 
0.1 c.c. of undiluted rabbit serum. C, Site of injection of 0.1 ¢.c. of rabbit testicular 
extract. Injections were given practically simultaneously, and the photograph taken 
thirty seconds later. Sites A and B reveal original wheals with moderate erythema. 
Site C shows lack of wheal formation and no erythema. 


merged finally into the surrounding tissue, leaving only a zone of 
erythema. In the reaction showing the least spreading effect, the orig- 
inal wheal lost its outline slowly and spread peripherally, leaving even- 
tually a large flattened wheal which merged gradually and indistinctly 
into the surrounding erythema. 

At the sites of the injection of rabbit serum and testicular extract, 
erythema appeared almost immediately and lasted for a variable time, 
from a few hours to a few days. There was considerable variation in 
the extent of the erythema, but in almost every instance it was most 
extensive at the site of the testicular extract, 
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The following experiments were carried out in order to ascertain the 
duration of the effect of the testicular extract: 

Each of a group of ten patients sensitive to ragweed pollen was in- 
jected with 0.1 ¢.c. of rabbit testicular extract intradermally. The site 
of injection was outlined. Six hours later, 0.02 ¢.c. of an extract of 
ragweed pollen containing 0.01 mg. of nitrogen per cubic centimeter was 
injected directly into the prepared site and also into the unprepared 
skin on the outer arm about 10 em. away. In all instances at the pre- 
pared site the injected ragweed solution diffused into the tissues rapidly 
without wheal formation. On the other hand, at the unprepared skin 
sites definite pale raised wheals with pseudopods quickly formed. After 
a few minutes, the injection at the prepared sites showed a flat indis- 
tinet wheal, which merged imperceptibly into the surrounding erythem- 
atous area. In nine of the ten patients the indistinct wheal approxi- 
mated the size of the wheal at the unprepared sites. In one case the 
wheal at the prepared site was definitely larger than the wheal at the 
unprepared site. While this may have been due to the spreading effect 
of testicular extract, there is no definite proof. This same experiment 
was repeated but the interval of preparation of the skin site and subse- 
quent reinjection of the ragweed extract was lengthened to twenty-four 
hours. In every case there was more or less marked diminution in the 
testicular effect, though the effect could still be discerned. 


The same experiment was repeated and the interval between the prep- 
aration of the skin site and reinjection was lengthened to forty-eight 
hours. A positive enhancing effect with a rapid spread of the substance 
was obtained in only one ease. The other nine showed reactions which 
differed in no way from the control. In order to determine whether 
there was a period of latency in the reactivity of the cells, the same 
experiment was performed on ten patients with ragweed hay fever, 
extending the period of reinjection to one week. Seven patients returned 
after one week for retesting, with the original site well marked. All 
reactions at the prepared sites and on the unprepared skin were approxi- 
mately the same size and reacted in the same manner. 


The following experiments were carried out in order to determine 
whether any evidence of alteration of cellular permeability to the antigen 
could be obtained by means of previous preparation of the skin with 
testicular extract: Ten normal individuals were prepared by the injec- 
tion of 0.1 ¢.c. of rabbit testicular extract into the skin. Twenty-four 
hours later, each of this same group of individuals was injected with a 
serum containing lamb reagins in very low titer. This serum had pre- 
viously been used in investigative work and only six individuals of a 
total of 30 tested showed a positive passive transfer. The lamb serum 
was injected into an area of normal skin and at the same time 0.1 ¢.c. 
of it was injected directly into the site prepared with the testicular ex- 
tract. Twenty-four hours after the injections, the sites were tested with 


ROMANOFF: EFFECT OF TESTICULAR EXTRACT UPON HUMAN SKIN 39 


0.2 ¢.c. of lamb extract. One site which had not been prepared previ- 
ously with testicular extract showed a positive passive transfer and all 
sites which had been prepared with testicular extract showed no wheal 
formation. 

In the ensuing experiments an attempt was made to determine whether 
any accentuation of positive passive transfer tests could be obtained 
by the preparation of the skin of the recipients with rabbit testicular 
extract. 

A serum containing ragweed reagins in low titer was used. Ten nor- 
mal individuals were prepared with 0.1 ¢.c. of the rabbit testicular 
extract. Twenty-four hours later, 0.1 ¢.c. of the ragweed serum was 
injected into a normal skin site and 0.1 ¢.c. was injected directly into 
the site which had been prepared with the testicular extract. Twenty- 
four hours after this, a ragweed extract containing 0.01 mg. of nitrogen 
per cubic centimeter was injected into the unaltered serum site, and 
also into the serum site which had been prepared with testicular extract. 
At each site there was a distinct positive passive transfer with wheal 
formation. All the sites were approximately equivalent in size in the 
prepared and unprepared sites with the exception of one individual in 
whom the reaction at the site prepared with testicular extract was ap- 
proximately twice the size of that at the unprepared site. However, in 
this individual the original reactive erythema was still present and this 
may have been a deciding factor. 


SUMMARY 


1. Reynals spreading factors diffuse rapidly when injected into the 
human skin, as a rule, without definite wheal formation. 

2. The phenomenon of rapid diffusion was demonstrated in a group 
of eases sensitive to ragweed six hours after the preparation of the skin 
with rabbit testicular extract. 

3. The spreading effect was still present twenty-four hours after prep- 
aration of the skin, but in greatly diminished intensity. 

4. In practically all instances the testicular effect was no longer dem- 
onstrated forty-eight hours after preparation of the skin with rabbit 
testicular extract. 

5. No indication of an alteration of cellular permeability to lamb and 
ragweed antigens could be demonstrated by the methods employed. 


I wish to express my indebtedness to Dr. Gregory Shwartzman, bacteriologist 
at the Mount Sinai Hospital, New York, for his invaluable aid and suggestions. 
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INCIDENCE OF AIR-BORNE FUNGUS SPORES* 
II. HormMopenprRUM, ALTERNARIA, AND Rust SPORES 


O. C. DuRHAM 
Cuicaco, IL. 


HIS is my initial study on the distribution of Hormodendrum spores 

and a supplementary study on the distribution of Alternaria and a 
few other types of fungus spores. In 1937 I reported on a nationwide 
study of the incidence of Alternaria spores.t. The basic data were 
secured from some 5,000 atmospheric dust samples caught on oil-coated 
slides exposed by United States Weather Bureau observers during 1933, 
1934, 1935, and 1936. During the past season more than 5,000 additional 
slides were exposed in the central and eastern states. In all more than 
10,000 slides have now been examined, counts being made of the spores 
of Alternaria and Hormodendrum (Cladosporium). Rust spores were 
also noted and, when particularly abundant, were counted. 

The methods of exposure and those used in counting of the slides were 
the same as in all previous pollen and mold spore studies made by me 
since and including 1929. In presenting the results of this inquiry it 
seems advisable to again use my standard figures for the seasonal and 
geographic incidence of ragweed pollen as a basis for comparing the 
incidence of the more common types of fungus spores. However, the 
comparison must not be drawn too closely. It must be emphasized again 
that the figures here given represent the number of pollen grains and 
fungus spores deposited by gravity in twenty-four hours on an area of 
1.8 sq. em. They are thus not necessarily a true comparative measure 
of the spore and pollen content of inhaled air. 

Alternaria spores are lighter than ragweed pollen grains, but since 
they usually fall singly it is certain that the slide count represents a 
numerically greater suspension of spores in the air than does a similar 
figure for ragweed pollen grains. The figures for Hormodendrum spores 
are even more unsatisfactory for purposes of comparison than those for 
Alternaria. This is because the Hormodendrum spores vary greatly in 
size, and because they float in masses rather than a single particle. Their 
average size is much less than that of Alternaria spores. This would 
indicate a correspondingly greater buoyance if it were not for the fact 
that they are almost always found on the slide in clumps. These aggre- 
gates number from two to hundreds. At times when these spores are 
most plentiful in the air the clumps are usually small, averaging five or 


*From the Biological Laboratories of Abbott Laboratories, North Chicago. 
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Fig. 1.—Typical field on the slide exposed on August 4, 1937, at Minneapolis, Minn. 
Four clumps and a single spore of Hormodendrum and one spore of Alternaria are 
shown. The deposit of spores on an area of 1.8 sq. cm. on this slide was as follows: 
Hormodendrum—3,579, Alternaria—521. Approximate diameter of the field—0.378 
mm., magnification 150. 


Fig. 2.—Typical field on the slide exposed on July 22, 1937, at Moorhead, Minn. 
Three Alternaria spores and seven rust spores are shown. The deposit of spores on 
an area of 1.8 sq. cm. on this slide was as follows: Alternaria—365, Hor rum— 
863, Rust—10,380. Approximate diameter of field—0.378 mm., magnification 150. 


: 
4 
| 
| 


42 THE JOURNAL OF ALLERGY 


six. At other times the clumps are infrequent but very large—forty to 
eighty or more spores per clump. Thus the figures obtained by count- 
ing individual particles in these clumps do not have the same significance 
as those obtained by counting particles that usually fall singly like the 
pollens or like Alternaria spores. Counting the number of clumps 
would yield even more unsatisfactory data. Nevertheless a fair idea of 
seasonal and geographic incidence can be gained by counting all the 
spores, regardless of the size of the aggregations in which they are 
encountered. The Hormodendrum count for one locality can be profit- 
ably compared with that from another both as to time of appearance 
and quantity. The figures for different seasons for one place are also 
comparable. 


Alternaria and Hormodendrum spores are found in the air in greatly 
varying numbers in all parts of the United States, and so far as the 
investigation has gone, in southern and eastern Canada. The total 
figures for the two are approached by no other of the larger air-borne 
fungus spores except those of the rusts and smuts. Sometimes Asper- 
gillus, Penicillium, and Phoma spores are found on the slides in great 
numbers, but in most such eases there is good evidence of the multiplica- 
tion of spores of these after they reach the slide. It is certain that 
Penicillium, Aspergillus, and Phoma sometimes run wild in the slide 
boxes between the time of exposure of the slides and the time of their 
examination. 

Reference to the map (Fig. 3) will show the striking similarity in 
the quantitative geographic distribution of Alternaria and Hormoden- 
drum not only as compared with each other but also as compared with 
ragweed. Where one is abundant, the other two are likely to be found 
abundant, although striking differences were found in a few places— 
Roswell, New Mexico, Cape Hatteras, and Miles City, Montana. 

Attention has been ealled to the similarity of soil and moisture re- 
quirements of wheat and ragweed. Since it is definitely known that 
ragweed plants are not the host for Alternaria and Hormodendrum, it 
seems quite likely that the straw of wheat and other small grains offers 
the ideal natural culture media for the growth of these molds. As in the 
ease of Alternaria, it is found that Hormodendrum reaches its maximum 
production in the North Central States and its minimum production 
in the arid area west of the Rocky Mountains. The catch of Hormoden- 
drum is somewhat larger along the southern seaboard and Gulf coast 
than that of Alternaria. It is still not evident whether the high inci- 
dence of mold spores in the Central and Northern States is due to the 
presence of an abundance of host material or to climatic conditions 
which are particularly favorable for fruiting of the molds. 

The season of heavy atmospheric distribution is somewhat shorter in 
the North than in the South, but the three months of heavy production 
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are the same—July, August, and September (Fig. 4). In the South 
production probably continues throughout the year. Stray spores can 
be caught during the winter even in the North. Three or four warm 
days are sufficient for maturing a crop almost anywhere. From the 


@ RAGWEED 
ALTERNARIA 
Q HORMODENDRUM 


Fig. 3.—Map showing comparative incidence of ragweed pollen, Alternaria spores, 
and Hormodendrum spores in 53 of the 63 localities for which data are given in 
detail in Table I. The key figures will be found in the first column on Table I, Each 
disk is divided into three equal portions. The area of each segment varies according 
to the total number of pcllen grains or spore particles found in the particular locality 
during one season or the average of several seasons. 
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Fig. 4.—The mold spore season compared with the ragweed seasen as found in 
63 typical localities in the United States during 1936 and 1937. The figures on the 
scale represent the number of pollen grains or mold spore particles found on a slide 
area of 1.8 sq. cm. The graph is plotted by weeks; for example, the average daily 
count of Hormodendrum spores during the last week of June was 30. 
data so far obtained, Hormodendrum is more abundant than Alternaria 
in most places during May and June, and Alternaria more abundant. 
than Hormodendrum during November. Further studies will probably 
prove that there is no essential difference in the season of distribution 


of the two types of spores. 
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Detailed statistics helpful in evaluation of Alternaria and Hormoden- 
drum spores as sources of inhalant allergy will be found in Table I. 
Here are given figures on the length and severity of the mold spore sea- 
son, and an attempt is made to combine the findings in a single index 
figure. This is obtained in the same way as the ragweed pollen index 
previously published.? One point is scored for each day when the count 
reaches or exceeds 25, one point for each 100 spore particles in the 
maximum count, and one point for every 200 spore particles in the 
average seasonal count. Thus if the index figure is less than 10, the 
exposure of the sensitive individual is relatively small. But if the index 
is 100 or more the exposure is heavy. 

An interesting finding in the course of this study is that of the 
effects of a mass movement of air which occurred during the first week 
of October. This has been reported in detail elsewhere.*? The storm 
originated in Minnesota and swept rapidly southward and eastward, 
carrying a record load of Alternaria and Hormodendrum spores, but 
very little ragweed pollen. The incident serves to emphasize the dif- 
ference in the conditions favorable for mold spore compared with pollen 
distribution. Our most severe pollen storms usually are the result of 
strong southwest winds over the Central States, up the Ohio Valley and 
toward the Great Lakes. North winds usually result in promptly 
diminished ragweed production. But the highest spore counts do not 
always follow the pollen counts. They usually occur wien strong wind 
blows from the northwest. 


TABLE ITI 
Rust 

awe SEASON MAXIMUM COUNT 
MAY JUNE JULY AUGUST DATE AMOUNT 

Oklahoma City xx XXXX June 28 200 
Kansas City XXX XXX June 12 3,000 
St. Louis XXX XXX June 21 1,957 
Indianapolis xx XXXX June 21 200 
Chicago XXX XXXX XXX June 24 120 
Buffalo xx July 17 200 
Minneapolis XXXX July 16 1,000 
Moorhead XXXX XXX July 22 10,000 


This is the first year during which I have made any except local at- 
tempts to study the incidence of spores of stem rusts (Table II) and 
cereal smuts. It has been frequently reported in agricultural circles 
that 1937 was a bad rust year, as were 1925 and 1935. My study shows 
that the 1937 rust spore season began as early as May in Texas and 
Oklahoma and later in the Central and Northern States. Two distinct 
heavy showers of rust spores were apparent. The first occurred in cen- 
tral Oklahoma, eastern Kansas, eastern Nebraska, Missouri, Illinois, and 
Indiana during June with spores from rust on winter wheat. The onset 
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of this shower was sudden and almost simultaneous throughout the area, 
occurring about June 12. In some places a heavy fall lasted only five 
or six days. In others it persisted for several weeks. The second and 
more severe outbreak occurred in Minnesota during July. Record 
figures were obtained at that time at Minneapolis and Moorhead. This 
time the spores were from rusts developing on spring wheat. A fair idea 
of the atmospheric contamination during these two showers can be ob- 
tained from the accompanying table. 

Large numbers of smut spores were encountered in a few places. In 
the winter wheat belt the smut appeared about June 20 to 24, while in 
Minnesota the heaviest atmospheric contamination oceurred on July 6. 
On that date the slide at Minneapolis carried 10,000 smut spores. 
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DISCUSSION 


Dr. F. W. Wirticu, Minneapolis.—About two years ago, stimulated 
by the observations of Dr. Feinberg and Mr. Durham on the incidence 
of air-borne fungi, an effort was made to apply clinically these factors 
and prove their significance in an area where they are much more 
numerous, as they are in Minnesota and the Dakotas. 


We have an unusual condition in this section. Last year Minnesota 
planted over thirteen million acres of wheat, corn, barley, and oats, 
and the Dakotas planted more than that acreage in wheat alone. This 
is an obvious reason for the predominance of grain molds or smuts. To 
prove our point further we made daily exposures of slides, and while 
studying these slides routinely found that, besides Hormodendrum, 
Alternaria, and rust, the grain smuts were present and proved to be the 
predominating factor. 


(Slide.) This slide shows the large smut balls attached to the ears of 
corn, and presents a common picture giving some idea of the countless 
billions of corn smut spores which may be produced in a single corn 
field. 


(Slide.) We observed patients with contact dermatitis, perennial 
rhinitis, and asthma who were sensitive to mill dust, as well as to the 
cereals and common air molds. Smuts were suspected as one of the 
factors producing these conditions. In the downtown milling district 
of Minneapolis alone there are over three thousand grain handlers, in- 
spectors, and office men working where the mill dust prevails. Twenty 
per cent of fifty such suspected cases showed sensitivity to smuts, and 
passive transfers were successful with some of the corn smut reactors. 

(Slide.) This table shows the percentage of nitrogen by weight of 
grain smuts and pollens (Kjeldahl method). The nitrogen content of 
the smuts compares with that of the pollens when one considers that 
smut spores, though much smaller, are more numerous in the air. 
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(Slide.) This is a photomicrograph of a sputum smear of a patient 
showing marked skin sensitivity to several grain smuts. These were 
identified by Dr. E. C. Stakman, Plant Pathologist of the University of 
Minnesota Agricultural School, as corn smut spores. They persisted 
in his sputum for about six months. He was successfully desensitized 
with smut extracts. 

(Slide.) This table shows the total grain smut count, season of 
1937, for southern Minnesota. Insert shows the comparative pollen 
and smut count for the same area. There were four definite ‘‘smut 
showers’’ after a killing frost. You will notice a total smut count of 
175,000 per unit slide area of 1.8 sq. em. on September 27. During this 
period we observed patients who had respiratory allergy symptoms 
which were definitely attributed to the enormous amount of smuts in the 
atmosphere. 

I apologize for probably irrelevantly referring to grain smut spores 
in a discussion of the author’s paper on common air molds and rust, 
but I am trying to determine their clinical significance as compared 
with other fungi found in the Northwest. Much more work must be 
done on this subject before its acceptance. I am impressed with the fact 
that in our area at least we have the favorable conditions for producing 
grain smut sensitivity : adequate contact and sufficient antigenic stimula- 
tion, which are augmented by the nonspecific factors, winds and dust. 


Dr. Homer E. Prince, Houston.—I enjoyed very much Mr. Durham’s 
paper and the discussion by Dr. Wittich. Fortunately, a few of the 
common molds and many of the smuts lend themselves to classification 
by the slide method. So far as these substances are concerned they may 
readily be identified on ordinary pollen slides, and their incidence can, 
therefore, be compared with pollen counts. Unfortunately, however, the 
majority of mold spores do not present physical characteristics sufficient 
for identification. As a matter of fact, some of the spores are so small 
they are readily overlooked in the usual slide count. Furthermore, many 
genera of fungi, particularly Aspergillus and Penicillium, have so many 
subgroups that the problem is still further complicated. I know of no 
other way of studying and identifying the species that do not present 
distinct and characteristic spores other than the exposure of culture 
plates and the selection of colonies from the plates for identification. 
Several years ago I began a survey of air-borne fungus material in 
Galveston, Texas, and later continued the work in Houston, using the 
culture plate method. I was greatly impressed with the difficulties of 
identification, even though I had at my disposal the services of a skilled 
mycologist. Although we do not have a great deal of Hormodendrum, 
nor the smuts and rusts as mentioned by Dr. Wittich, we do have to con- 
tend with other classes of fungi in the air constantly. 


Dr. Meyer S. Ascuer, Detroit.—For the past six months or so Dr. 
Waldbott and I, with the technical assistance of Dr. Ackley, whom we 
consider an excellent mycologist, have been making daily spore counts 
in Detroit and vicinity. Inasmuch as it is impossible to identify the 
majority of spores by the slide method alone, especially such species 
as Amblyosporium, Torula, Penicillium, yeast, and the Monilia, we have 
been employing the plate method. Probably the only spores that could 
be identified with any degree of certainty by the slide method alone 
would be Alternaria and wheat rust. 
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From Mr. Durham’s paper I concluded that Alternaria and the 
various fungi appear only during their certain respective seasons and 
then disappear from the air. We did not find this to be true. In 
Detroit Alternaria can be noted at any time during the months from 
November up to May. It appears that our count is exceedingly greater 
when the wind is from the west and southwest, in counter distinction 
to the north. After a rain the spore count drops considerably and 
remains down for a period of from thirty-six to forty-eight hours. After 
that period, it increases markedly and is proportionately greater with 
the increased humidity. There is also a very marked difference in the 
fungus count obtained at localities that are comparatively close together 
which show no definite local distribution. 


Mr. DurHAM.—The impression was a false one. In the paper I men- 
tioned the fact that Alternaria spores or Hormodendrum spores may be 
picked up all months of the year in Chicago, and that is more true in 
the more southern localities where they are probably produced at all 
times of the year. We are sure that when there is snow and the ground 
is hard frozen, there are none being produced, even though we pick 
them up with the wind from the south. Our heaviest fungus spore 
counts during the summer and fall come with the north and northwest 
winds, rather than with the south wind. The center of production 
seems to be in Minnesota. 

The slide method has its drawbacks as I think I mentioned last year. 
The plate method should be used as an adjunct whenever possible. 


SIGHING DYSPNEA: A CLINICAL SYNDROME*+ 


CHARLES K. Maytum, M.D. 
RocHESTER, MINN. 


IGHING respiration is a normal reaction to fatigue or to certain 
mild emotional states, such as grief, sorrow, or pleasure, yet under 
the proper circumstances it is possible for sighing respiration to assume 
considerable clinical importance and to produce a definite clinical syn- 
drome. Each year at the Mayo Clinic we see a number of cases in 
which patients present this syndrome; in these cases it seldom had been 
recognized that the condition was a functional disorder. A few of these 
patients had been confined to bed for suspected pulmonary, heart, or 
thyroid disease, and a large percentage of them had been unable to 
earry on their work or had been greatly handicapped by their symptoms. 
Because this syndrome of sighing breathing has not infrequently been 
mistaken for asthma and because some patients have submitted to ex- 
tensive allergic investigation, it seems appropriate to discuss the syn- 
drome with this society. 


Literature on the subject is meager. In 1929, White and Hahn, fol- 
lowing an investigation into the relation of sighing to cardiac disease, 
reported that it was a very rare symptom in heart disease and when it 
was present it was due not to the heart disease but to nervous excita- 
bility. In 1933, I called attention? to this syndrome, and in 1934, 
Willius and I* published our observations on a group of patients whose 
chief symptom was ‘‘shortness of breath’’ and whose symptoms con- 
sisted of attacks of sighing breathing, and in the same year Baker‘ also 
reported a similar group of cases. 

‘‘Shortness of breath’’ is the chief symptom of the patients, and they 
frequently use almost stereotyped phrases in describing their symptoms. 
The most common expressions are difficulty in ‘‘getting a breath,’’ or 
‘inability to obtain a satisfying breath,’’ or to obtain ‘‘a full or deep 
breath.’’ Some of them feel that they cannot ‘‘breathe below a certain 
level.’’ A feeling of constriction, tightness, weight or pain is usually 
present in the thorax, and palpitation is a frequent symptom. Fa-- 
tigability and nervousness are common, and many of the patients have 
recently been subjected to some nervous shock or to cares and worries 
of considerable magnitude. Anxiety regarding their state of health is 
almost always present. 


*From the Division of Medicine, the Maye Clinic, Rochester. 


yRead before the Annual ee of the Association for the Study of Allergy, San 
Francisco, Calif., June 10-11, 1938. 
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Sighing dyspnea occurs more often among women than among men 
(ratio 3:2), and usually occurs in the more active years of life. The 
symptoms are noted more often in the daytime than at night, but they 
may waken the patient from an apparently sound sleep or may be noted 
soon after awakening. They usually occur in attacks, although in some 
cases mild symptoms may be present constantly for a long time. Attacks 
do not often occur after exertion, but more often appear while the pa- 
tient is at rest. In nearly all cases frequent sighing or yawning is 
noted between attacks, and in some eases in which acute attacks do not 
occur it is the chief symptom. During the clinical examination of a 
patient, it is not uncommon for him to sigh deeply, and then to call the 
examiner’s attention to his difficulty in breathing and to emphasize the 
feeling of relief that follows a sufficiently deep breath. 

A typical attack consists of a series of deep sighing respirations which 
are greatly increased in depth without much alteration in the respiratory 
rate. The shoulders are elevated with each inspiration and the accessory 
muscles of respiration are brought into action, much the same as in an 
asthmatic attack. The facial expression displays anxiety and distress, 
and the patients often press one or both hands to the thorax. It is not 
uncommon for the patient to run to a window or even out-of-doors in 
the attempt to get sufficient air. One patient, a woman aged 40 years, 
would immediately rush out-of-doors regardless of the state of the 
weather or her attire. Another patient, an excitable Italian, said that 
he had kissed his children ‘‘good-bye’’ during an attack. 

On first glance the patient may look extremely ill and appear to have 
a severe dyspnea. It is not surprising that the family and even the 
attending physician may become as much alarmed as does the patient 
during such attacks. Aerophagia and belching are not uncommonly as- 
sociated with the attack, and ‘‘gas pressing on the heart’’ is not infre- 
quently blamed for precipitating the attack. In some cases a full meal 
or even certain specific foods which cause discomfort may precipitate 
an attack. Usually, after a few deep breaths, the patient will heave an 
unusually long sigh, or yawn, then relax and remark that he has finally 
been able to get a deep ‘‘satisfactory’’ breath. This is followed by a 
feeling of marked relief and the attack is ended, perhaps for a day or 
so, or perhaps for only a few hours or less. The severity of attacks 
depends largely upon the degree of fear which is present. Marked 
palpitation and faintness, when present, are largely fear reactions and 
definitely increase the respiratory discomfort. 

If the attack is prolonged and severe, tetany may result from hyper- 
ventilation with the loss of excessive amounts of carbon dioxide. This 
has been produced both experimentally and clinically.” *-? Paresthesia 
of the extremities is relatively common and cramping of the extremities 
occurs in a few eases in which the condition does not result in the de- 
velopment of tetany. In a small number of cases, generalized tetanic 
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convulsions have occurred. Tetany following sighing dyspnea is of com- 
mon enough occurrence to warrant considering it an etiologic factor in 
any case of tetany, and it is probably the most common cause for 
spontaneous tetany. McCance® expressed the opinion that certain pa- 
tients are hypersusceptible to the changes resulting from overbreathing 
in much the same way that certain patients have idiosyncrasies to drugs. 
When tetany occurs, the abnormal breathing may easily be overshad- 
owed, and in those cases in which the patients are seen between attacks, 
careful questioning may be necessary to elicit this information. In 
fact, it may easily be overlooked even in those cases in which the patients 
are observed during the attack. 

There seems to be a sound physiologic basis on which to explain the 
symptoms of sighing respirations among these patients. It has been 
shown experimentally that limitation of respiratory excursion causes 
a slight oxygen deficiency which is relieved at once by the administra- 
tion of oxygen or by taking a few deep breaths. Haldane* suggested 
that chronic mild anoxemia that is caused by shallow breathing is an im- 
portant etiologic factor in effort syndrome. Experimentally, it has been 
shown that prolonged shallow breathing results in anoxemia and fatigue 
of the respiratory center, which, if marked, produce ‘‘a feeling of in- 
ability to expand the chest to breathe, just as if it were mechanically 
constricted. ’’® 

It would seem then that in these cases, fatigue or shock or prolonged 
nervous strain increases nervous irritability, which in turn causes an 
involuntary restriction of respiratory excursion. Mild anoxemia follows 
prolonged shallow breathing, and sighing or yawning respirations tem- 
porarily compensate for this oxygen deficiency. The syndrome of sigh- 
ing dyspnea does not develop, however, until the patient’s attention 
becomes attracted to his breathing. Then anxiety and worry about his 
condition complete the vicious cycle and the syndrome develops. Doubt 
on the part of the physician, or the suggestion that the condition is due 
to organic disease, often results in rather marked invalidism ; therefore, 
an early and positive diagnosis is of utmost importance. 


DIAGNOSIS 


Sighing dyspnea is definitely a functional disorder of respiration 
and is not caused by organic disease. The history of frequent sighing or 
yawning between attacks or frequent sighing during the examination is 
suggestive. The characteristic sensation of being unable to take a full 
breath or a satisfactory breath is pathognomonic of the condition and 
should lead to the correct diagnosis if the patient is seen between attacks. 
If he is seen during an attack, the type of breathing makes the diagnosis 
easy. There is no wheezing or cough, and there is no evidence of ob- 
struction to respiration. Physical examination will not reveal organic 
disease. However, asthma, coronary disease, left ventricular failure, and 
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other conditions capable of producing paroxysmal dyspnea should be 
considered and excluded. This is important since the prognosis in or- 
ganic conditions, excepting asthma, which cause severe paroxysmal 
dyspnea is usually very poor, while sighing dyspnea never causes death. 
Postencephalitie hyperpnea perhaps resembles sighing dyspnea more 
closely than does any other condition, but the breathing is more forced 
than sighing, it is often noisy, and is characterized by intervals in which 
the patient holds his breath and peculiar grimaces are often present. In 
addition, there may be other postencephalitie manifestations. The re- 
spiratory syndrome of encephalitis, although not uncommon ten or 
fifteen vears ago, has rarely been seen in the past five or six years. 

We have seen a few patients with sighing dyspnea who also have 
organic cardiae disease, and in this group it is particularly important 
to evaluate accurately the cardiae condition. In most cases the sighing, 
which is of trivial significance, causes more actual discomfort than does 
the cardiae lesion, which may be entirely compensated. Sighing dyspnea 
may affect persons who have asthma, and in such eases it is important 
to distinguish the two conditions. Heart disease, asthma, and goiter are 
the conditions most frequently suspected by the patient and also by his 
physician. 

TREATMENT 


Treatment in these cases is based entirely on an adequate explanation 
to the patient of the underlying mechanism and the method of produc- 
tion of attacks. It should be explained as a normal reaction to fatigue 
and emotional stress. An attempt should be made to elicit factors in 
the patient’s life which could account for the nervous symptoms, and 
these factors should be corrected, if possible. Sedatives may help to 
control existing nervous irritability. If organic disease is present, much 
time and patience are necessary to explain the situation. 


Hyperventilation tetany, if present, can be controlled in a few min- 
utes by the administration of carbon dioxide; the simplest method of 
administration is the rebreathing of air from an ordinary paper bag or 
by having the patient breathe through a short length of tubing which 
increases the amount of tidal air. This is also an aid in diagnosis. It is 
also helpful to demonstrate how easy it is for the patient to bring on an 
attack of tetany by voluntary overbreathing. 


REPORT OF CASE 


A nun, aged 30 years, came to the clinic complaining of attacks of shortness of 
breath. She had had mild symptoms for several years, but in the past year she had 
had attacks almost daily. These usually occurred soon after she had arisen from 
bed and had been most severe while she had been baking. The results of skin tests, 
which had been made elsewhere, had been negative. During her examination it was 
noted that she sighed at frequent intervals, and when she was asked to describe her 
shortness of breath, she said that during attacks she had been unable to ‘‘draw a 
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full breath’’ and that relief occurred as soon as she could get air deeply into her 
thorax. The attacks had frightened her and she felt that sometime she would be un- 
able to get a ‘‘deep enough breath.’’ It was learned that on the days when she 
had baked, she had to get up an hour or so earlier than usual and that she dis- 
liked this part of her work greatly. Examination did not disclose any abnormality, 
and a diagnosis of sighing dyspnea was made. Complete relief followed assurance 
and the explanation of the nature of the condition. 


SUMMARY 


Sighing dyspnea is of rather common occurrence, is never due to 
organie disease, and is in itself of trivial prognostic importance. How- 
ever, it is not infrequently mistaken for asthma or for serious cardiac or 
other organic disease. It is one of the most common causes of spon- 
taneous tetany and should be considered a possible etiologic factor in all 
eases of tetany. Relief from the symptoms depends entirely upon a 
clear and comprehensive explanation of the condition to the patient. 
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DISCUSSION 


Dr. Rosert L. Benson, Portland, Ore.—On reading this paper for the 
first time this morning, I was convinced there was no need for ex- 
tended comment, least of all for disagreement. I wish to commend the 
writer for a beautiful presentation. 


Many of us have probably seen instances of some degree of the sigh- 
ing or yawning dyspnea, but Dr. Maytum has correlated these cases and 
deseribed for us an entity which is neither frankly allergic nor definitely 
cardiac. 

As. to the etiology, he has attempted to present a physiologic basis. 
The reason for this is, however, not clear. The majority of patients, 
as he has said, are women, and on various bases it might be assumed 
that we are dealing with a neurogenic phenomenon. 

The treatment, as he has also said, is likewise meager, but the valuable 
part of this contribution is pointing out a diagnosis and prognosis which 
is a great boon to the patient, in that a cause of anxiety and distress has 
been relegated to a position of hopefulness and loss of the fear complex. 

What lesson are we going to take home on this? It seems to me that 
those of us who have not done so should inquire closely into a history 
of the yawning and sighing complex which he has described. I have 
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personally observed that Dr. Kerr, at the University of California, has 
been doing this as a routine, and think, therefore, we might, without 
neglecting any of our allergic task, use with profit this complex which 
Dr. Maytum has so well described as part of our history taking. 


Dr. Harry ALEXANDER, St. Louis.—It was not clear whether there 
is overventilation or underventilation in these eases. I should also like 
to ask whether carbon dioxide has been used during the attack. 


Dr. CuarLes C. CoGHian, Los Angeles.—I should like to add to the 
number of cases that have presented, 3 cases I have had the opportunity 
of observing with the same syndrome. Two of the cases were hos- 
pitalized with the tentative diagnosis that they were probably pre- 
asthmatic. Hospitalization was necessary on account of the extreme 
nervous phenomenon that was associated with the inability to get a full 
breath. 

In all 3 cases there was a family history of allergy. One patient was 
a physician’s daughter whom I had taken care of previously for an 
allergic eezema. She had just finished a nursing course and a course in 
social welfare, and with the acceptance of an institutional position her 
responsibilities had increased considerably. The administration of small 
doses of adrenalin or epinephrine by both the inhalation method and the 
hypodermic method promptly relieved her symptoms. All the symptoms 
of anxiety and nervous phenomena, together with respiration and emo- 
tional distress, disappeared after the first dose of epinephrine, but 
promptly reappeared after a few hours. 


The other 2 cases were also hospitalized and, with the administration 
of epinephrine, their symptoms also disappeared. 

I wonder whether these eases are not definitely allergic and probably 
preasthmatic? I should like to ask the doctor whether or not he has 
used epinephrine in small doses by both methods for the relief of these 
cases. 


Dr. Maytum.—In answer to Dr. Alexander’s question as to whether 
these patients are overventilated or underventilated, I might say that if 
respiratory excursion is only slightly limited, there is oxygen deficiency 
without much change in the carbon dioxide. In more severe cases, where 
the depth of breathing is increased, excessive amounts of carbon dioxide 
are lost, without much change in the oxygen content of the blood beyond 
a certain point, and tetany may develop from the loss of carbon dioxide. 


Dr. ALEXANDER.—Have you used carbon dioxide in such attacks? 


Dr. Maytum.—Yes. Relief from tetany is obtained almost at once by 
the administration of carbon dioxide. The method we have used is a 
simple one and consists of rebreathing into an ordinary paper bag; 
having the patient breathe into a length of mailing tube or similar tubing 
to increase the tidal air will also accomplish the same result. Some of 
these patients may be allergic, but I am sure that allergy is not the cause 
of sighing. Most of them are not allergic. We needed epinephrine to 
relieve none of them, as assurance alone will give relief. 


THE MAY FLY AS AN EXCITING CAUSE OF SEASONAL 
ALLERGIC CORYZA AND ASTHMA* 


SALVATORE J. ParLato, M.D. 
Burra.o, N. Y. 


N 1929, Figley' reported for the first time four cases of seasonal hay 

fever and asthma which he attributed to May flies. Two of these 
patients were given specific treatment with favorable results. Due to 
circumstances beyond his control, Figley has not been able to present a 
follow-up reeord of these cases.2 Earlier in the same year (1929), the 
writer presented the first case of seasonal coryza and asthma due to the 
emanations of the caddis fly. Other studies of this fly followed, in- 
cluding a report of 43 patients whose hay fever and asthma were caused 
by the inhalation of the fly’s epithelia. The majority of these patients 
were effectively hyposensitized by inoculations of the specific extract. 
They have remained symptom free three years and longer.* Osgood,‘ in 
his paper on reagins of separate species of caddis fly, gave confirmatory 
evidence of clinical hypersensitiveness to this fly. A paper has also been 
published® which described allergic symptoms due to the inhalation of 
the epithelial scales of moths and butterflies. The present contribution 
is a report of studies of the May fly which I have made from 1930 
to 1937, inclusive. 

Early in my work with flies, the need of investigating the allergenic 
properties of the May fly became quite apparent. One cannot fail to 
be impressed by the great swarms of May flies which invade this city 
on any warm and usually sultry summer evening. At times, they ap- 
pear simultaneously with such great numbers of caddis flies as to dim 
the street lights. The life cycles and habitats of both flies are very 
much alike. Both are found near fresh water bodies, like the Great 
Lakes. In my visits along the southern shore of Lake Erie, I have seen 
them as far west as Toledo, confirming Figley’s observations. The May 
flies are first noticed about the beginning of July and disappear about 
the end of August. Their season is shorter than that of the caddis flies. 

Figley’s' report gives a splendid description of the life and structural 
characteristics of the May fly and its pellicle. The shedding of this 
pellicle, which is really the last in a series of molting, occurs soon after 
the fly leaves the water. In the late afternoon or evening, one is at- 
tracted by the spasmodic movements during its flight by which this 
molting is accomplished (Fig. 1). Considered from an anatomic point 


*From the Allergy Service, Columbus Hospital, Buffalo Eye and Ear Infirmary 
and Wettlaufer Clinic, and Sisters’ of Charity Hospital, Buffalo. 
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of view, this pellicle may be said to be a large epithelial mass which is 
cast into the air much like the smaller particles of the caddis fly or any 


h 


omeride (May fly)» 


Fig. 1.—Ephemerida (May fly) molting the pellicle. The process begins with the 
fly on the left top row, and ends with the pellicle, lower center, and the fly, lower, 
right end. Note the lighter color of the wings of the May fly after molting. The 
pellicle is seen as a replica of the whole fly itself and often is mistaken for it. 
(Natural size photo.) 


Fig. 2.—Photomicrograph of a portion of wing of the May fly. This reveals the 
plain, translucent membranous character of the wing. It is entirely devoid of 
hairs, scales, or easily detached epithelium, such as one sees in the caddis fly or 
moth. (X100.) 


other animal epithelia. However, it is entirely devoid of typical hairs 
or scales which ean be identified on an exposed glass slide (Fig. 2). 
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The peliicle is very light and buoyant. Whole or in part, it is com- 
monly found adhering to the sides of buildings, poles, screens, etc., 
epecially near the water front (Fig. 3). As the pieces are tossed about 
by the wind, they become pulverized and assume microscopic size. The 
inhalation of these very small particles by a person hypersensitive to 
them is believed to precipitate allergic symptoms (Fig. 4). The mature 


Fig. 3.—Portions of the May fly pellicle. The pellicle is very light and buoyant. 
Tossed around by the wind, it breaks up into pieces of various size. During the 
summer months, it is seen adhering to poles, screens, sides of buildings, especially 
near the water front. (Actual photo X5.) 


Fig. 4.—Photomicrograph of minute particles of the May fly pellicle. Easily 
air-borne, they might be seen on exposed pollen plates. However, they do not 
possess sufficient characteristics to be readily identified. The surface of these 
particles contains numerous fixed hairs, more like spicules. It is believed that the 
> of microscopic pieces of the pellicles cause summer coryza and asthma. 
X<100. 


fly lives only about twenty-four hours, because its feeding and digestive 
organs are undeveloped. The dead May fly, like its pellicle, upon ex- 
posure to the air quickly dries and disintegrates into minute pieces. It 
is possible that these very small particles, easily air-borne, may cause 
asthma and hay fever. 
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During 1930 and 1931, routine intracutaneous tests were made with 
an extract of the whole May fly, diluted 1:300. The ophthalmic test 
and scratch test with a 1:30 dilution were performed only to confirm 
positive skin reactions. This first extract was prepared and furnished 
by Figley, whose courteous and kind cooperation is gratefully acknowl- 
edged. Since 1932, separate extracts of the whole fly and the pellicle 
have been prepared in my laboratory. They were first cleaned and 
defatted by washing in ether and carbon tetrachloride. Incidentally, 
considerable oil was removed. Extraction was carried out according to 
Coea’s method with buffer saline solution. Total nitrogen always ran 
high, about 1.5 mg. per c¢.e. for the May fly, and about ten times less 


TABLE I 


PATIENTS WITH SUMMER CorYZA AND ASTHMA, SHOWING POSITIVE REACTIONS TO 


THE May FLy AND ITS PELLICLE* 


REACTIONS 


TOTAL 
CASES 
TESTED 


NO. 
POS- 
ITIVE 


WHOLE MAY 


FLY 


MAY 


FLY PELLICLE 


SKIN 


EYE 


PASSIVE 
TRANSFER 


SKIN 


4+ 
3+ 
3+ 


Negative 
Negative 
Negative 


Negative 
Not done 
Not done 


EYE 


PASSIVE 
TRANSFER 


Negative 
Negative 


Not done 
Negative 


Negative 
Negative 
Positive 


Not done 
Not done 
Positive 


Negative 
Negative 
Positive 


Not done 
Not done 
Positive 


Negative 
Negative 
Positive 


Negative 
Not done 
Positive 


Negative 
4+ 


Negative 
Not done 
Positive 


Negative 
Not done 
-ositive 


Positive 
Positive 
Positive 


Positive 
Positive 
Positive 


4+ 
4+ 
4+ 


Positive 
Positive 
Positive 


Positive 
Positive 
Positive 


Negative 


Not done 


4y 


Negative 


Not done 


2 


Negative 
Negative 


Not done 
Negative 


Negative 
4+ 


Not done 
Negative 


Not done 
Negative 


1957 91 2 


Positive 


Negative 


Positive 
Not done 


4y 


4 


Positive 


Positive 


Positive 
Not done 


*In 1930 and 1931, Figley’s whole May fly extracts, 1:300 and 1:30, were used 
for testing; the extract of pellicle was not available. 
From 1932 to 1937, author’s extracts of whole May fly and of its pellicle, each 
one diluted to 0.001 and 0.01 mg. nitrogen per c.c., were used. 


for the pellicle. 


Dilutions of 0.001 and 0.01 mg. nitrogen per ¢.c. were 


prepared for routine skin testing. Eye tests were done with 0.01 and 
0.1 dilutions, and confirmed with pieces of the wing and pellicle. Pas- 
sive transfer tests were performed in a number of suspected cases. A 
total of 589 private and dispensary patients, with a history of seasonal 
hay fever and asthma, were tested with these extracts. The results are 
recorded in Table I. 


A study of Table I reveals that if a positive skin reaction is 
used as the only immunologic criterion of hypersensitiveness, one could 


- = 
_* | { 
1932 91 3 | 
4+ 4+ | | 

1933 67 3 44 

1934 84 3 44 | 
44 | | 
1925 76 1 + 
| 44 | — 
| 
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say that 19 patients could trace their trouble to this fly. But when 
these patients were subjected to the ophthalmic test in which the extract 
or a small portion of the May fly wing or pellicle was used, we find 
that only 7 patients could be classified as truly positive. In 6 of these 
7 patients, the passive transfer test was done and found to be positive. 
In 4 other patients with negative eye reactions, the passive transfer 
test was negative. 

Three of the above sensitive patients were treated with an extract of 
the whole fly and its pellicle. Injections were given preseasonally and 
carried through the first half of the fly season. Two received com- 
plete relief of symptoms, and the third had about 75 per cent relief. 
Obviously, these data on treatment are too scanty to warrant any con- 
clusions. It is hoped to report later on a larger series of treated cases. 


SUMMARY 


1. The May fly and its pellicle are described. Allergic symptoms 
are believed to be caused by the inhalation of minute particles of the 
pellicle. 

2. Of 589 patients with seasonal hay fever and asthma studied during 
the years 1930 to 1937, 19 gave repeated positive skin reactions. Of 
these, 7 cases, or little over 1 per cent, could be really proved hyper- 
sensitive. The other 11 skin-positive cases were considered nonspecific 
reactors. 

3. The work of Figley is confirmed. This introduces another allergen 
which shonld be considered, especially by allergists who treat patients 
residing near the Great Lakes and other fresh water bodies. May fly 
hypersensitiveness should be remembered when patients with summer 
hay fever and asthma do not receive satisfactory results from the usual 
pollen treatments. In this respect, the May fly may take its place along 
the caddis fly as an excitant of allergic symptoms. It is not believed, 
however, that the former is as common an allergen as the latter. 

4. Three of the positive cases were treated with encouraging effect. 
However, the data pertaining to treatment with May fly extracts are too 
meager to warrant any conclusion at this time. 
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Special Reports 


THE TREATMENT OF CHRONIC URTICARIA WITH A HIGH 
PROTEIN, LOW SODIUM, ACID-ASH DIET, WITH ADDED 
POTASSIUM CHLORIDE 


CasE Reports 


ARMAND E. Couen, M.D. 
LOUISVILLE, Ky. 


ECENTLY, Rusk and Kenamore' reported most favorable results in 
the treatment of a small series of patients suffering from chronic 
urticaria. They suggested the use of a high protein, low sodium, acid-ash 
diet, with added potassium chloride. After pointing out the disparaging 
results frequently obtained from a therapeutic approach to the problem 
of treating chronic urticaria by means of skin tests, group diets, and 
leucopenic indices, the authors state, ‘‘It has seemed to us that this prob- 
lem of altered vessel permeability, plus a localized edema, could be ap- 
proached, as in the treatment of other types of edema, from the purely 
chemical point of view. This, of course, has been done for many years 
with the use of ammonium ehloride, hydrochloric acid, ete., but with the 
recent work on the sodium-potassium relationship in edema, it occurred 
to us that this might be an effective therapeutic approach. A review of 
the recent literature on potassium metabolism and the results obtained in 
a small series of patients have seemed to bear out this assumption.’’ 
Unfortunately, it is difficult to assemble a sufficient number of cases of 
chronie urticaria in a reasonable length of time, so that proper evalua- 
tion ean be given to any one of the many therapeutic suggestions offered 
for the relief of this unfortunate condition. In reporting the small num- 
ber of results here, I have depended not only upon the clinical material 
of my private practice and two fairly large allergy clinies with which I 
am associated, but also the experience of two other local physicians who 
have cooperated with me by furnishing the details of their findings in 
treating chronic urticaria with the diet and added potassium chloride 
suggested by Rusk and Kenamore. The results in the treatment of 
chronic urticaria by the above diet in the cases herein reported have 
proved of little, if any, value. 


CASE REPORTS 


CASE 1.—M. C., white female, aged 28 years, has had chronic hives since Novem- 
ber, 1937. Physical examination, laboratory studies, and skin tests were essentially 
negative. No relief was obtained from elimination diets, intravenous calcium, 
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sodium thiosulfate, autohematherapy, ephedrine, sedatives, or subcutaneous admin- 
istration of histamine hydrochloride. On June 6, 1938, she was placed on a high 
protein, low sodium, acid-ash diet, with 90 grains of potassium chloride a day. The 
potassium chloride was given in enteric coated capsules. The diet and potassium 
chloride were adhered to religiously for three weeks, with no appreciable results. 
The patient left for Florida July 1. She was instructed to take small subcutaneous 
doses of adrenalin chloride for relief when necessary. 


CASE 2.—C. G., white female, aged 41 years, has had chronic hives since May, 
1937. Physical examination was essentially negative. Laboratory studies, aside from 
the finding of a hypochlorhydria, were unimportant. All skin tests were negative. 
No relief was obtained from the use of hydrochloric acid, histamine hydrochloride, 
calcium, bromides, theelin, or mixed vaccine. On June 15, she was put on a high 
protein, low sodium, acid-ash diet, with 90 grains of potassium chloride a day. No 
relief was obtained from this regime in two weeks, and it was then discontinued. 
This routine was carried out during the patient’s hospitalization for a rectal 
operation. 


CASE 3.—F. T., white female, aged 59 years, has had chronic hives for more than 
a year. Physical examination, laboratory studies, and skin tests were essentially 
negative. The patient stated she had a positive scratch test to wheat when tested 
in North Carolina, but that a wheat-free diet had not benefited her. Likewise, no 
relief was obtained from calcium, histamine hydrochloride, hydrochloric acid, seda- 
tives, or vaccines. On June 6, 1938, she was put on a high protein, low sodium, acid- 
ash diet, and given potassium chloride 60 grains daily. No relief was obtained in 
two weeks and the routine was discontinued. 


Case 4.—F. J., negro female, aged 26 years, has had chronic hives for six 
months. Physical examination, laboratory studies, and skin tests were essentially 
negative. On June 21, 1938, she was put on a high protein, low sodium, acid-ash 
diet, and given 60 grains of potassium chloride daily. This patient continued on 
the potassium chloride and diet for three weeks without relief. She was a patient 
at the Allergy Clinic of the Louisville City Hospital, and she was not able 
to afford all the foods suggested on her diet, but had done the best she could. 


CASE 5.—J. H., white female, aged 55 years, has had chronic hives for three 
years. Physical examination showed an old phthisis. The laboratory examinations, 
aside from a low gastric HCl and secondary anemia, were essentially negative. 
Skin tests were positive to a number of foods and to ragweed, grass, and dust. 
The patient showed some improvement on elimination of foods giving positive 
reactions and on hyposensitization therapy te the positive inhalant allergens. In 
July, 1937, the condition became worse after the accidental death of her daughter. 
She was temporarily relieved by x-ray treatment at that time. On June 20, 1938, 
she was put on a high protein, low sodium, acid-ash diet, with 90 grains of potas- 
sium chloride a day. After two weeks on this regime without relief, the diet with 
potassium chloride was discontinued. She received prompt relief from intravenous 
injections of calcium thiosulfate. 


CASE 6.—S. L., white female, aged 38 years, had hives every day since November, 
1937. She was placed on a high protein, low sodium, acid-ash diet, and potassium 
chloride for fourteen days. Hives became worse, so the diet with potassium chloride 
was discontinued. 


CASE 7.—R. A., white female, aged 35 years, had hives at irregular intervals. 
since June, 1935. She was placed on a high protein, low sodium, acid-ash diet, and 
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potassium chloride. She followed the regime for three days. The hives became so 
much worse she discontinued this treatment on her own accord and refused to go 
back on it. 


CasE 8.—J. P., white male, aged 28 years, had urticaria at intervals for a period 
of six months. Physical examination, laboratory studies, and skin tests were essen- 
tially negative. On April 28, 1938, he was put on a high protein, low sodium, acid- 
ash diet, with 60 grains of potassium chloride a day. After two days, the diet and 
potassium chloride were discontinued because the urticaria was not improved, and 
the patient complained of severe cramping pains in the epigastrium. 


COMMENT 


Recently, Rusk and Kenamore reported most favorable results in the 
treatment of a small series (six) patients suffering from chronic urti- 
earia. They employed a high protein, low sodium, acid-ash diet, with 
added potassium chloride. 

Using the diet and administering the potassium chloride as they sug- 
gested, eight case reports are presented. In no ease was any improve- 
ment shown following this regime. While it is realized that conclusive 
opinion cannot be formed based on the few cases presented here, the value 
of this so-called ‘‘new therapeutic approach’’ seems doubtful. 
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AMINOPHYLLIN IN ASTHMA 


GRAFTON TYLER Brown, B.S., M.D. 
WASHINGTON, D. C. 


ALDBOTT’S recent article' on the emergency treatment of 

asthma is a valuable contribution to the literature on this sub- 
ject. However, no discussion of the present treatment of status asthmat- 
icus or intractable asthma is complete without at least some mention 
of the intravenous administration of aminophyllin (theophylline with 
ethylenediamine). In my experience, this drug has proved not only 
definitely beneficial, but at times, actually lifesaving. One ease in point 
will serve to illustrate this. 


CASE REPORT 


A man, 74 years of age, had bronchial asthma off and on for forty-eight years, 
necessitating the frequent use of asthma powders, epinephrine hypodermically, and 
various other remedies. Skin tests showed him to be markedly sensitive to linseed 
(flaxseed), and moderately sensitive to ragweed pollen and house dust. He gave 
a history of several acute asthmatic attacks following exposure to linseed products. 
His asthma became so severe, and he was so exhausted from constant dyspnea and 
loss of sleep, that it was necessary to hospitalize him for a week, during which time 
he was given daily intravenous injections of aminophyllin, always with beneficial 
results. Following his discharge from the hospital, he developed one night an un- 
usually severe asthmatic attack that failed to respond to his customary remedies. 
The family physician was called, and he found that cardiac failure and pulmonary 
edema had occurred. He promptly administered a small dose of morphine and atropine, 
followed by digitalis hypodermically. When I saw the patient some hours later, he was in 
coma, almost pulseless, with edema of both lungs, and breathing only a few times 
to the minute with a gasping type of respiration. It seemed that he had just a 
few more minutes to live, but I decided to try aminophyllin and dextrose intra- 
venously, in spite of the apparent futility of any form of treatment. I add 1 the 
contents of a 2 ¢.c. ampoule containing 0.48 gm. (7.5 gr.) of aminophyllin to 18 c.c. 
of 50 per cent sterile dextrose solution in a 20 ¢.c. syringe, and injected the mixture. 
The effect of this injection was almost miraculous. His pulse improved while the 
needle was still in the vein, the respirations slowly returned to normal, and he re- 
gained consciousness. By the next day, he was sitting up in bed, joking about his 
unexpected recovery. Following that, whenever his asthmatic attacks failed to re- 
spond to the inhalation of asthma powder, or to epinephrine hypodermically, I 
would give him another injection of aminophyllin and dextrose, always with gratify- 
ing results. He has been completely free of asthma for four months now, and is 
progressively gaining in weight and strength. 


When using aminophyllin on a patient for the first time, it is best to 
give only 0.24 gm. in 10 ¢.c. of distilled water, normal saline, or dextrose 
solution. The solution should always be injected slowly, to prevent 
unpleasant reactions. The use of this valuable drug in status asthmaticus 
has been recommended by Herrmann and Aynesworth,? who adminis- 
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tered it as emergency therapy after epinephrine had become ineffective. 
In all of their patients who had become adrenalin fast, aminophyllin 
intravenously seemed to restore reactivity to the epinephrine. 

Greene, Paul, and Feller? found that aminophyllin intravenously had 
a favorable action on bronchial obstruction in bronchial asthma and in 
cardiac failure. Aminophyllin does not influence the arterial pressure, 
but produces a simultaneous decrease in venous and intrathecal pressure, 
concomitant with symptomatic relief of dyspnea and increase in vital 
capacity. Its action as a myocardial stimulant and a diuretic has been 
generally accepted,* although it is not clearly understood how this drug 
relieves bronchial obstruction. 

Theophylline orally is also of value in the symptomatic treatment 
of mild or moderately severe attacks of bronchial asthma. The average 
dose is 2 gr. theophylline, combined with % gr. natural or synthetic 
ephedrine, and \ gr. phenobarbital. This dose may be repeated every 
four to eight hours as required for relief. Hajos® reported excellent 
results in the treatment of asthma with theophylline. He claimed that 
theophylline facilitated the absorption of ephedrine, and emphasized the 
increase in potency when theophylline is combined with other anti- 
asthmatic remedies. 


CONCLUSIONS 


Aminophyllin intravenously is definitely beneficial in status asthmat- 
icus or intractable asthma. 


Such use of aminophyllin may be a lifesaving measure, as illustrated 
by one case report. 

Theophylline orally is also of value in the symptomatic treatment 
of mild or moderately severe attacks of bronchial asthma. 
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THE ASSOCIATION OF ALLERGY CLINICS OF GREATER 
NEW YORK 


THE FORMATION OF AN ASSOCIATION OF ALLERGY CLINICS 


For some time past there has been a feeling among physicians inter- 
ested in the development of the allergy clinics in New York City that 
many advantages might accrue from an association similar to those 
already existing for other special fields of medicine. Accordingly, the 
Association of Allergy Clinics of Greater New York was formed last 
winter (1937). 

The major aims of the association are to improve and unify as far 
as possible the procedures in allergy clinics through certain standard 
requirements, to bring about a greater uniformity of the terminology 
and technique, and to disseminate knowledge in the field of allergy 
among the physicians working in these clinics as well as others interested 
in the field. It is hoped that these will be secured through informal 
meetings of members of the association with free discussion and the 
interchange of ideas and at general meetings in the form of round 
tables, clinics, or more formal papers to which all those interested in | 
allergy will be welcomed. 

It was decided that the nucleus of the organization should include only 
those clinics whose facilities, personnel, and procedures had already 
been examined and approved as fulfilling the minimal requirements for 
allergy clinics established by the conjoint Standards Committee repre- 
senting the Society for the Study of Asthma and Allied Diseases and 
the Association for the Study of Allergy. Although there are said 
to be some 60 or 70 allergy clinics throughout the various hospitals in 
New York City, only 17 have thus far been accepted. This association 
does not aim to be restricted, except as to quality, and, so far as it can, 
will gladly aid and advise those clinics desiring to be approved. 

The following is a list of allergy clinics comprising the present mem- 
bership in the association: 

Roosevelt Hospital 

Post-Graduate Hospital (Medical and Pediatric, Dermatological Divi- 
sion—Skin and Caneer Department) 

French Hospital 

Saint Luke’s Hospital 
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Brooklyn Jewish Hospital 

Néw York Hospital 

youverneur Hospital 

Beth Israel Hospital 

Lebanon 

Sydenham Hospital 

Bellevue Hospital (New York University College of Medicine, Third 
Division Medical Service, Third Pediatrie Division) 

Midtown Hospital 

New York Eye and Ear Infirmary 

The chairman of this association is Robert A. Cooke, M.D., and the 
secretary is Robert Chobot, M.D. 

The first open meeting of the association will take the form of a 
round table to be held on Thursday, November 10, at 8:30 p.m., in the 
main auditorium of the New York University School of Medicine, 28th 
Street and First Avenue. The subject will be ‘‘Hay Fever—Its Diag- 
nosis and Treatment.’’ Allergy clinics of the following hospitals will 
participate: Bellevue Hospital and Medical School (Dr. Aaron Brown), 
the Third Pediatrie Division of Bellevue Hospital (Dr. Samuel Bell), 
the New York Hospital (Dr. Horace Baldwin), and the New York Eye 
and Ear Infirmary (Dr. James Barnard). 
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Slit-Lamp Studies of the Conjunctival Reactions Induced in Normal 
and Atopic Individuals, With Histamine, Dionin, and Offending 
Atopens. Louis A. FreipMan, M.D., AND HyMAN SHERMAN, M.D. (Ab- 
stract. ) 


The ophthalmic mucosa, beeause of its visible blood supply, offers 
a favorable site for the study of reactions resulting from the application 
of specific or nonspecific excitants. With the aid of the slit-lamp micro- 
scope, comparative studies were made of specific and nonspecific ophthal- 
mie reactions. 

Sixty-eight cases were examined. For the investigation of specific 
ophthalmic reactions, 19 subjects were employed. Of these, 11 were 
naturally ragweed sensitive, and 8 were nonatopic subjects in whom 
the ocular conjunctivae had been passively sensitized to ragweed or 
rabbit epithelium. Twenty-six subjects were employed in studying the 
nature of the ophthalmic reaction resulting from excitation with his- 
tamine. Of these, 16 were naturally sensitive ragweed cases, and 10 
were nonatopic individuals. Of the 15 subjects employed in the dionin 
studies, 3 were ragweed subjects, and 12 were nonatopic. 

As a result of these studies it was found that histamine and atopic 
reactions cannot be differentiated from each other by slit-lamp exam- 
ination. Dionin reactions, however, can be differentiated from the 
others. 

Histamine and atopens dilate both the superficial and the deep 
vascular networks to a marked degree. Dionin dilates the deep 
vasculature to a marked degree, but the superficial vessel layer only to 
a minor degree. 

Marked subjective symptoms were characteristic of atopic reactions, 
but were insignificant with histamine or dionin. 

Edema was most pronounced in the dionin reactions. 

Pericorneal sector injection, when present, was usually associated 
with the specific pollen reactions. 

At no stage of any of the reactions was vasoconstriction observed. The 
process was always one of vasodilatation. 

There is no essential difference between the reactions induced in the 
normally sensitive conjunctiva and in the passively sensitized con- 
junctiva. 
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The Response of Contact Dermatitis Sites to Subsequent Stimulation 
With Specific Wheal-Inducing Atopens. Max Groinick, M.D., 
KATHERINE Bowman, A.B., AND MattHEW Wauzer, M.D. (Abstract.) 


The present study was made to determine whether, in an atopie 
individual, an area of skin which has been the site of contact dermatitis 
is more or less responsive to atopen stimulation after the acute dermatitis 
reaction has subsided. Atopic patients, who were known to be sensitive 
by patch test to poison ivy and Krameria, were tested with the fluid 
extract of Krameria or a 5 to 10 per cent paste of poison ivy in lanolin. 
In all, 47 sites were used, 20 representing reactions to Krameria, 20 
to poison ivy, and 7 to both excitants. After an interval of from twenty- 
eight to one hundred and eight days (average forty-eight days), when 
no visible evidence of any acute process remained, these dermatitis sites 
were tested by the intracutaneous method with atopens to which the 
subjects were sensitive. Ragweed pollen was used in 40 instances, 
timothy pollen in 3, silk extract in 3, and goat epithelium in 1. The 
size of the wheal and the intensity of the erythema surrounding it were 
compared with those produced by testing adjacent normal skin of the 
subject with the same atopen. 

The final computation showed that the wheal at the test site was 
greater than that at the control site in 71.2 per cent of the tests. The con- 
verse relationship was found to apply to the intensity of the erythema, 
namely, that at the control site it was greater than that at the test site in 
77.5 per cent of the reactions. 

Hence, it may be concluded that when an area of skin is stimulated 
by a specific excitant of the contact type, subsequent testing at this 
site after the subsidence of the acute reaction, with specific wheal- 
inducing atopens, results in wheals which are usually larger than those 
produced with the same excitant on normal areas of skin. These results 
are similar to those obtained by Bowman and Walzer, following the 
restimulation of skin sites which had been the seat of specific wheal re- 
actions. 


The Absorption of Protein Through the Skin. ABRAHAM WALZER, 
M.D. (Abstract.) 


The present communication deals with a direct technique for demon- 
strating the passage of proteins through the skin into the circulation of 
human beings and of Rhesus monkeys. With this technique the skin 
was passively and locally sensitized to a protein by the intracutaneous 
injection of 0.05 ¢.c. of serum obtained from a patient markedly sensi- 
tive to this protein. After twenty-four or forty-eight hours, the antigen, 
which was incorporated in a grease vehicle, was rubbed into the skin 
in another part of the body. The indication that the protein had pene- 
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trated the skin and had reached the circulation was the development of a 
wheal at the sensitized site. In several human subjects the average 
reaction time following the use of antigen suspended in petrolatum was 
16.4 minutes, in anhydrous lanolin 17.2 minutes, and in oil of anise 
17 minutes. In the Rhesus monkeys, the average reaction times were 
11.7 minutes with petrolatum as the vehicle, 9.4 minutes with anhydrous 
lanolin, and 7.2 minutes with oil of anise. It was also noted that a 
slight amount of absorption could occur when the antigen was rubbed 
into the palms where there are no hair follicles or sebaceous glands, but 
where there are many sweat glands. 

It may, therefore, be concluded that proteins can gain access into the 
circulation through the skin. It was also demonstrated that Rhesus 
monkeys may be used as experimental animals for the performance of 
investigations on this subject, which are not feasible in man. 


The Allergic Reaction of the Passively Locally Sensitized Gall 
Bladder in the Rhesus Monkey. MatrHew Wauzer, M.D., IRviING 
Gray, M.D., Max Harten, M.D., aNp Livrneston, M.D. ( Abstract.) 


The allergic reaction of the passively locally sensitized gall bladder 
in the Rhesus monkey was studied. The animal, under nembutal anes- 
thesia, was subjected to a laparotomy and the gall bladder was exposed. 
This organ was sensitized by single or multiple subperitoneal injections 
of 0.03 to 0.1 ¢.e. of human serum containing reagin antibodies for 
cottonseed in high titer. A cutaneous site on the thigh was also injected 
with the same serum for purposes of control and comparison. One 
week later, the monkey, after being starved for the preceding twenty- 
four hours, was reoperated upon, and the gall bladder was exposed. The 
allergic reaction of the passively sensitized gall bladder was then in- 
duced by the intravenous injection of 0.5 ¢.e. cottonseed extract (0.57 
mg. N per ¢.¢.). 

The allergic reaction, which developed within a minute, was character- 
ized by a pearly-gray pallor of the exterior surface of the gall bladder, 
most pronounced in the region of the sensitized area. The blood vessels 
on the surface became more pronounced. In some instances, a bulging of 
the gall bladder wall was noted at the sensitized area and for some dis- 
tance around it. From three to seven minutes after the intravenous 
injection of the antigen, the gall bladder was opened longitudinally, 
and the allergic reaction of the exposed mucous membrane was observed. 
The mucous membrane in the region of the sensitized area presented 
marked pinkish pallor, a pronounced smoothness with a loss of the nor- 
mal granular markings, localized edema, and increased mucous secretion. 

Histologic study of the gall bladder, in the region of the allergie reac- 
tion, revealed marked edema of the lamina propria and cellular infiltra- 
tion, composed chiefly of small round cells, some large mononuclears 
and occasional eosinophiles. 
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Schultz-Dale Studies in the Rhesus Monkey Passively Sensitized 
With Human Reaginic Sera. Murray Apert, M.D., anp MaTTHEW 
Wauzer, M.D. (Abstract.) 


Three Macacus rhesus monkeys, each weighing about 2 kg., were 
passively sensitized by single intravenous injections of human sera of 
exceptionally high reaginie content. The sera employed were obtained 
from three different patients, and they were administered in amounts 
of 10, 15, and 25 ¢.c., respectively. Twenty-four hours after injection, 
the animals were sacrificed and intestinal segments were removed. The 
standard Schultz-Dale technique was employed using segments of 
small intestine from one-half to three-quarters of an inch long. When 
the spontaneous irritability of the strip, suspended in the bath, had sub- 
sided, the specific antigen was added. No specific contractions were ob- 
tained. 


Where the sensitizing serum contained several types of reagins, 
different intestinal segments were used for testing with each antigen. 
The viability of the muscular strip was demonstrated by the addition 
of histamine to the bath at the end of each experiment. Despite the 
extremely high reagin content of the sensitizing sera and the relatively 
large amounts employed for sensitization, it was not possible to demon- 
strate by the Schultz-Dale technique that the smooth muscle of the 


monkey could be passively sensitized with human reaginie sera. 
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Annual Review 


A CRITICAL REVIEW OF THE RECENT LITERATURE ON THE 
DUST ATOPEN AND ON VITAMIN C IN RELATION 
TO HYPERSENSITIVENESS 


MatrHew Wauzer, M.D. 
BrRooK.yn, N. Y. 


THE DUST ATOPEN 


N 1922, Cooke! presented evidence which he believed justified the hy- 
pothesis that the house dust excitant was not simply a collection of the 
various atopens found in the home but contained in addition a specific ac- 
tive principle of its own. This hypothesis became the subject of much re- 
search. Following the pioneering experiments of Cooke,’ Grove,? and 
Coea,® and the extensive researches of Van Leeuwen,’ who attempted to 
correlate the dust allergen with mold activity, interest in this subject 
waned for a time. It was recently revived by the stimulating experiments 
of Cohen and his co-workers. ; 

Cohen, Nelson, and Reinarz‘ endeavored to show in their investigations 
that the house dust allergen develops in cotton linters (also in feathers, 
kapok, ete.) as a result of an aging process which is not dependent on the 
action of bacteria and molds. Cohen*® ® had been impressed with the fact 
that there was more active dust principle in bedding and overstuffed fur- 
niture than in rugs, draperies, ete. He also noted that freshly plucked 
feathers gave less of a dust reaction than old feathers, and that new 
cotton mattresses rapidly acquired the house dust principle. In this he 
was duplicating the experience of Van Leeuwen’? who had made his 
studies on the development of dust reactions in kapok. This worker, in 
turn, credited Frugoni and Ancona® with the original observation in ref- 
erence to the appearance of the dust principle in aging feathers. 

Cohen’s experiments were performed with fresh cotton linters from the 
last cotton crop. Extracts of these linters were said to give negative re- 
actions on 10 house dust sensitive patients. Samples of the linters were 
placed in five jars and were treated as follows: The first was left open to 
the air in the laboratory. The second was left open to the air filtered 
through cotton. The third was autoclaved at 120° C. for one hour and 
left open to the air filtered through cotton. The fourth was sealed. The 
fifth was sealed and autoclaved at 120° C. for one hour. After seven 
months, the samples were extracted and tested on dust sensitive subjects 
and on normals. The latter were said to give no reactions to these tests. 
In tests on sensitive cases, however, the active principle of house dust was 
said to be present, to a variable degree, in all samples. It was greatest in 


72 


WALZER: DUST ATOPEN AND VITAMIN C 73 


the samples with free access to air. As the autoclaved sealed jars con- 
tained the active principle, Cohen and his associates concluded that molds 
and bacteria could not be faetors in dust formation. The evidence sug- 
gested to the authors ‘‘that the house dust was some degenerative product 
of cotton linters.’’ It was believed that a similar product developed dur- 
ing the aging of feathers and kapok. It was not brought out, however, 
whether house dust was a mixture of such degenerative products or was a 
single end product of all such substances. 

Cohen, unfortunately, made his comparative determinations by the di- 
rect cutaneous testing of 9 allegedly dust sensitive cases. Whether dust 
reagins had been demonstrated in the sera of these cases was not dis- 
closed. The specificity of the reactions obtained was, therefore, not 
proved. The gravity of this technical error which has so frequently been 
committed in studies on dust and similar antigens will become more ob- 
vious as the investigations of other workers are analyzed. Another find- 
ing which puzzled the reader in connection with Cohen’s experiments was 
the constant failure to obtain some degree of positive reactions on the 
normal controls, not only with the extracts of fresh cotton linters but also 
with those of the seven-months-old cotton linters. These results are dif- 
ficult to understand in the light of the findings of other workers whose 
observations will be discussed presently. 

The unusual predisposition of kapok to generate house dust attracted 
the attention of Rackemann® and his co-workers, who decided that this 
substance would be particularly favorable for the study of the dust prob- 
lem. 

Wagner and Rackemann® compared the dust content of various samples 
of kapok of different ages and sources. Extracts of the following were 
made: (1) kapok dust from a factory; (2) a five-year-old kapok mat- 
tress; (3) kapok from a freshly opened bale of new kapok (several 
months old) ; and (4) kapok fiber from a freshly opened pod. Intra- 
cutaneous tests with these extracts on 16 sensitive patients revealed posi- 
tive reactions in all to the factory and mattress preparations. Seven re- 
acted to the fresh kapok, and none to the pod extract. It is worthy of 
note that, among 5 normal subjects tested with these materials, 2 reacted 
to the factory dust and mattress preparations. This high incidence of 
dust reactions in supposedly normal individuals raises the very impor- 
tant question as to the irritative properties of these test extracts and the 
significance of the slight positive reactions obtained with them. 

In a very significant experiment, Wagner and Rackemann® tested the 
sera of 38 kapok dust sensitive patients for the presence of kapok dust 
reagins. Only 10 gave positive results, and of these 9 were asthmatics. 
The authors found these results to be ‘‘disappointing in view of the large 
size of the original kapok (dust) tests.’’ 

Further evidence of the highly irritative qualities of the kapok dust 
extract and of similar preparations is found in other studies by the same 
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authors.’® Eighty allergic patients were tested with extracts of old kapok, 
house dust, old cotton linters, and old chicken feathers. The incidence of 
positive reactions to these substances ranged from 64 per cent to 81 per 
cent. Reagins for these substances, however, could be demonstrated in 
only from 15 per cent to 35 per cent of the positive reactions to the vari- 
ous allergens. Similar skin tests on a series of 30 normals revealed 42 per 
cent to 67 per cent of reactions to the same allergens—totals which were 
not much less than those among the allergies. It is significant, however, 
that in none of the positives occurring in the normal subjects was the 
presence of reagins demonstrated. This tends to corroborate the findings 
of the reviewer brought out in a previous discussion" that a distinction 
between atopic and normal groups of subjects is much less definite on the 
basis of reactions to dusty substances than on the basis of reactions to 
nonirritating allergens. The relatively high incidence of nonspecific reac- 
tions obtained with the irritative dust extracts in both atopies and nor- 
mals renders it extremely difficult to differentiate between the two groups 
on this basis. This is in marked contrast to the definite preponderance in 
atopies of reactions to nonirritating dust-free allergens. 


Despite his own evidence to the contrary, as noted above, Rackemann” 
has preferred to interpret one-plus reactions to dust, feathers, kapok dust, 
and cotton linters, as indications of specific hypersensitiveness. In his 
statistical studies, these one-plus reactions carry the same weight as 
stronger reactions. Many other workers have taken a similar stand. 
Many statistical studies of skin tests on normals and on atopies show that 
one-plus reactions to dust, feathers, cotton linters, ete., occur more fre- 
quently than do totally negative, three-plus, or four-plus reactions. One 
ean readily understand, therefore, why disagreement as to the significance 
of these one-plus reactions has thrown the subject of dust sensitivity and 
skin testing into confusion. 

The interpretation by Pratt*® of his findings in a study on house dust 
reactions in asthmatic children seems to the reviewer to be a more reliable 
criterion of true hypersensitivity to house dust. Pratt did not consider 
any house dust reaction significant which was less than two plus in de- 
gree. Of 71 children, ranging from 1 to 12 years of age, 15 gave reac- 
tions which were negative, plus-minus, or one plus in degree. In his tests 
for reagins in this study, he used the parents of his patients as substi- 
tutes. Concerning these supposedly normal individuals he states: ‘‘It 
will be noted that a one-plus reaction was frequently elicited in the con- 
trol site on the parent. For this reason, such reactions were considered 
to be irritative and not indicative of a specific sensitivity.’’ Among his 
iwo-plus, three-plus, and four-plus reactions on the children, however, 
Pratt was able to demonstrate reagins in 80 per cent of 25 cases studied in 
this manner, thus demonstrating the high degree of specificity of the 
more pronounced dust reactions in children. Pratt also offered suggestive 
evidence that the frequency and severity of the dust reaction and its as- 
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sociated reagin concentration of the blood seemed to increase with the 
advancing years of childhood. 

Pratt’s findings in children were paralleled in adults in the following 
study: A series of 54 atopic cases were tested intracutaneously by Albert, 
Bowman, and Walzer'* with a stock house dust extract made from the 
vacuum cleaner collections of several apartment houses. The extract had 
been prepared after the method of Coca and Milford.’®> The usual intra- 
cutaneous test technique was employed, i.e., 0.01 ¢.e. of undiluted extract 
was injected. Among the positive reactions obtained, 8 were three plus 
or four plus in intensity, 24 were two plus, and 22 were one plus. There 
were no completely negative reactions obtained with this extract among 
these atopic patients. Four nonatopic cases, similarly tested, gave one- 
plus reactions as well. Transfer tests for dust reagins were made on all 
of these cases. Positive results were obtained in 100 per cent of the three- 
plus and four-plus reactions, and in 66.6 per cent of the two-plus reaec- 
tions. Only 26 per cent of the one-plus reactions in the atopies and none 
of the one-plus reactions in the 4 nonatopies could be transferred. In 
these studies normal subjects were used as substitutes for the passive 
transfer tests. In none of them was a totally negative reaction to house 
dust obtained. 


In other unpublished studies, known to the reviewer, totally negative 
reactions with extracts of dust substances were rarely found. An attempt 


by Harten to corroborate Cohen’s* experiments on the influence of aging 
on cotton linters was thwarted by the fact that no cotton linters could be 
obtained, which when extracted produced completely negative reactions 
in the average normal skin. In an unpublished study in which 54 non- 
atopic blood donors and 22 student nurses were tested with twenty ex- 
tracts (including house dust) as controls on a series of thromboangiitis 
obliterans cases similarly tested, Bowman found, among these controls, 
no completely negative reactions to stock dust. Dilution of the dust ex- 
tract to the point where it lost its irritating qualities, deprived it of its 
value as an effective diagnostic extract. 

Rackemann himself was obviously handicapped in his experiments by 
the fact that even his new kapok extracts gave slightly positive reactions. 
For this reason, he explains, he preferred to use fresh kapok fiber taken 
directly from the pod for the preparation of an extract which produced 
completely negative reactions in most instances. When his store of pods 
became exhausted and could not be replenished, he was ‘‘ forced to be con- 
tent with the use of new kapok from a freshly opened bale. This material, 
while not as inactive as the pod material, so far as skin tests were con- 
cerned was distinctly less reactive than old kapok.’’® Hence it is probable 
that some of the one-plus reactions, which he obtained by direct testing 
with these extracts, were nonspecific and, therefore, misleading. 

Of particular interest are the findings of Hill’* in a study of infantile 
eczemas in 44 children under one year of age. Hill found 31 positive re- 
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actions to house dust and 25 to feathers. He was inclined to consider all 
of these reactions specific because, in 20 normal infants of the same age, 
no positive reactions were obtained with these extracts. Furthermore, 9 
of the 15 adults, who acted as substitutes in passive transfer experiments 
in these studies, showed positive reactions to the same allergens. In Hill’s 
opinion, the theoretical significance of these adult reactions to feathers 
and dust was heightened by the fact that normal infants failed to react 
to them. These findings suggested to him ‘‘that some of the positive tests 
to these two allergens in normal and atopie adults which have been con- 
sidered ‘pseudo’ or ‘irritative’ reactions are in truth specific immunologic 
reactions. ’’ 

The reviewer can confirm Hill’s findings that dust and feather reac- 
tions, which are transferable, frequently occur in children under one 
year of age. They occur not only in eezema eases, such as Hill described, 
but also in other forms of allergy, particularly those involving the respi- 
ratory tract. One may well question the suggestion, however, that be- 
cause normal infants give no one-plus reactions to dust, such reactions in 
adults are necessarily indicative of an acquired hypersensitiveness. The 
diminished reactivity of the skin in children under one year of age, not 
only to allergens but also to histamine and other substances, is well 
known.'*-?° The negative reactions in normal infants under one year of 
age render the positive reactions in atopic children of the same age more 
significant. It is hazardous, however, to use them as a basis of compari- 
son for reactions in adults. 

In view of the almost uniform regularity with which reagins can be 
demonstrated in one-plus reactions to substances not irritating to the skin 
(such as pollens, horse, cat, dog, and rabbit hair, orris root, cottonseed, 
kapok seed, egg, peanut, ete.) and the irregularity of transfer of the one- 
plus reactions produced with irritating extracts (such as house dust, 
feathers, goat hair, wool, tobacco, ete.), it appears obvious that many one- 
plus reactions to house dust, kapok dust, feathers, cotton linters, ete., are 
not based upon a specific sensitivity of the skin, but upon a nonspecific 
irritative quality of the extract. To take any other stand would neces- 
sitate the assumption that among one-plus reactions to dust there are two 
different specific mechanisms at play ; one mediated by reagins, the other 
independent of them. Such a differentiation cannot be made among the 
three-plus and four-plus reactions obtained with the same extracts in 
which reagins can be demonstrated almost regularly.*** 

The preponderance of the evidence thus seems to contradict the con- 
cept that all slight reactions to house dust and similar dust substances 
are specific. Statistical studies and conclusions based upon this invalid 
hypothesis are, therefore, erroneous. 

From those who maintain that house dust is a single distinct entity is 
wanted the answer to a correlated problem which they have thus far 


*This question has been discussed at great length in previous reviews dealing with 
the “Evaluation of the Results of Skin Testing’ and ‘Tobacco Hypersensitiveness.”™ 
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merely mentioned in passing or totally avoided; namely, do the dusts 
which are said to emanate from the different allergens, such as feathers, 
cotton, kapok, goat hair, ete., contain a common antigenic principle, or is 
each different from the others? 

Ever since the concept of dust as a specific antigen originated, the ques- 
tion has constantly been raised as to whether all dusts, regardless of 
source, contained the same active principle. Wagner and Rackemann,’° 
using the method of specific desensitization of passively sensitized sites, 
were unable to demonstrate any antigenic principle which was common 
to all dusts. In this they confirmed the results of previous similar ex- 
periments by Spivacke and Grove? and by van Leeuwen, Krause, and 
van Patot.2!_ Wagner and Rackemann’ arrived at the same conclusion 
in test tube neutralization experiments. 

The observation has repeatedly been made that dust reactions do not, 
as a rule, occur alone, but are usually found in association with positive 
reactions to other substances,’® 1% °° such as feathers, cotton linters, old 
kapok, goat hair, wool, ete. It has also been repeatedly noted, starting 
with the original observation of Cooke,’ that the dust atopen reaction is 
not constantly associated with any other particular known atopen. It was 
this lack of correlation with any other excitant which prompted the con- 
cept that the dust atopen was distinctive in nature and different from all 
others. The results of some recent experiments, however, have challenged 
this concept. 

Albert, Bowman, and Walzer'* made a detailed study of the relation-_ 
ship of the dust reaction to other reactions. Fifty-four atopic individuals, 
most of whom were suffering with asthma or atopic rhinitis, were tested 
by the intracutaneous method with the common inhalants. The sera of all 
these patients were then obtained and retested on nonatopic individuals 
for reagins to the positively reacting atopens. It was found that house 
dust reagins never occurred alone. In every instance in which a positive 
transfer to dust was obtained, a positive transfer could also be obtained 
to at least one other inhalant (such as wool, feathers, goat, silk, cotton- 
seed, flaxseed, kapok seed, pyrethrum, tobacco, horse, cat, dog, rabbit, 
ete.). In order to check these findings, the charts of 97 cases of indirect 
testing were analyzed in which testing had been performed for various 
atopic conditions. These tests had been performed over a period of sev- 
eral years previous to the dust studies. Dust reagins were found in 72 
eases. Here again, a positive dust transfer was invariably associated with 
one or more transfers to other inhalants. Of no less significance were the 
additional findings that where no reagins to dust were found there were 
no reagins to any other common dust-producing inhalants. The sole ex- 
ceptions to this general rule involved reactions to silk, tobacco, and pol- 
lens. Food reagins also occurred independently of the dust reagins. 

The house dust employed in these studies was obtained from many 
apartment houses. Being a mixture of many atopens, it was not unex- 
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pected that a dust reaction was found to accompany reactions to the com- 
ponent atopens in dust. The remarkable aspect of the finding, however, 
was the fact that in not a single case did a house dust reaction occur in- 
dependently of some other inhalant atopen. These studies, based on 
specific reagin reactions in which nonspecific factors could be controlled 
to a great extent by the passive transfer technique, offer weighty opposi- 
tion to the concept that house dust contains an active principle, swi 
generis, separate and apart from all other allergens. 

There remain many other moot problems in connection with the dust 
antigen. How, for instance, is one to interpret the claim that raw kapok 
and cotton, under controlled conditions of isolation and aging, acquire a 
dust reaction which is independent of the contained allergens? The in- 
vestigations of van Leeuwen, Rackemann, Cohen, and their associates, 
have sought the answer to this question. 

The pioneer experiments of van Leeuwen,” 7! attempting to show that 
the dust reactions in Holland were caused by allergens resulting from 
the infestation of kapok and other fillers of bedding with molds and fungi 
(particularly Aspergillus fumigatus), are too well known to need review 
here. His findings were by no means conclusive. 

Cohen‘ and his associates were convinced from their own experiments 
that molds were not responsible for the active principle in house dust. 
They arrived at this conclusion because they found that fresh cotton 
linters, when autoclaved at 120° C. for one hour and then aged in sealed 
jars, developed the dust principle. They reasoned that since all molds 
and bacteria had been destroyed by the heating process, the dust antigen 
was some degenerative product of the cotton itself, in which time seemed 
to be the only known factor. The limitations of these experiments have 
already been reviewed. 

Rackemann and Wagner’ were unable to confirm Cohen’s findings 
with kapok autoclaved for three hours and aged for six months. In this 
experiment, they obtained their kapok fiber by opening fresh pods, and 
it was, therefore, free of all irritating substances at the start. The fact 
that Cohen’s experiments were performed with ‘‘fresh’’ kapok, which 
was not as new as Rackemann’s, may partly explain the difference in re- 
sults obtained in the two investigations. 

Rackemann and Wagner concluded from their own experiments that 
time, dryness, oxygenation, or carbon dioxide action was not responsible 
for the formation of the dust principle in kapok and cotton. They then 
compared the development of ‘‘skin-test active principle’’ in sterilized 
and unsterilized samples of kapok, boll cotton, and nonabsorbent cotton, 
under various aging conditions. Different samples of each were inocu- 
lated with sediment preparations of old kapok, cotton linters, and house 
dust, and with mold mixtures and cultures of B. subtilis. At the end of 
sixty and one hundred and twenty days, skin tests made with extracts of 
these preparations and of control material were compared by direct tests 
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on alleged dust sensitive cases. It was concluded from these studies that 
‘‘the skin test active principle is directly proportional to mold growth’’; 
that ‘‘it is more marked when unsterilized material is inoculated’’; that 
‘it is more marked in 120 day cultures than 60 day cultures’’; and that 
‘the active skin-test principle in commercial kapok depends upon the 
growth of molds in the kapok fibers. ’’ 

The scant information contained in the protocols and the absence of 
legends for them render a critical analysis of these experiments difficult. 
The reader, moreover, is at a loss to understand why the authors im- 
plicate molds as the cause of dust formation and ignore the fact that with 
one-hundred-and-twenty-day extracts, there seems to be more active prin- 
ciple in the B. subtilis preparation than in the mold preparation. The 
fact that comparative tests were made by direct testing instead of on pas- 
sively sensitized sites adds another variable to the many possible sources 
of error. 

It seems to be a generally accepted conclusion among advoeates of the 
mold theory of dust origin that the molds themselves are not the cause of 
the routine positive reactions to dust. Attempts to demonstrate positive 
reactions to molds in all dust cases have been uniformly disappointing. 
Rackemann and Wagner" tested 54 patients, who were sensitive to kapok 
dust, with those molds which they*? had found to be most prevalent in 
kapok. Moderately positive reactions were obtained on 10 patients with 
an extract of the chaetomium species, on 9 with Aspergillus niger, on 9 
with penicillium species, and on 7 with Rhizopus nigricans. The authors 
did not consider this incidence of mold reactions sufficiently high to be 
significant. 

Feinberg”! reported that, while almost every fungus sensitive case was 
positive to house dust, only about half of his dust sensitive cases reacted 
to fungi. He was, therefore, of the opinion that fungi accounted for 
only some of the positive dust reactions. Brown?> found only one ease in 
which he believed the positive dust reaction could be explained by a co- 
incident positive reaction to Alternaria which had been obtained from the 
patient’s own dust. In no other instance could he demonstrate such a 
correlation. Brown also tested his eases with ‘‘symbiotic’’ preparations 
of the fungi and bacteria obtained from his specimens of mattress dust 
and secured negative results. He nevertheless was inclined to believe 
that the reacting substance in dust was due to spores of fungi, which, on 
culture, were nonviable because of age and drying, but which still re- 
tained their allergenic properties. 

Lamson and Rogers*® also found insufficient evidence to substantiate 
the theory that mold sensitivity is the determining factor in house dust 
reactions. 

A point of interest in connection with the antigenic nature of house 
dust may be found in the fact that no one has thus far succeeded in 
sensitizing experimental animals to it. Wagner and Rackemann?® failed 
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with kapok dust in guinea pigs. Cohen, Nelson, and Reinarz‘* did not 
succeed with cotton linters in rabbits. Ramsdell and Walzer?’ could not 
sensitize guinea pigs to house dust. Van Leeuwen?* obtained negative 
results in guinea pigs with his Aspergillus fumigatus preparation. 

There have, in addition, been recent attempts to gain insight into the 
nature of the dust antigen by analysis of its physical and chemical prop- 
erties. Spain and Newell®® studied the nature of house dust with the aid 
of ultrafiltration. They found the active principle in it to be non- 
dialyzable, as had Cooke! originally, and Grove and Coca’ later. It gave 
strongly positive Molisch tests and doubtful biuret reactions. They re- 
ported that trichloracetic acid was a better precipitant of the nitrogen 
associated with the active principle than was phosphotungstie acid. 

Wagner and Rackemann,’ studying kapok dust, reported the active 
principle in it to be freely soluble and derived from the fiber. It was for 
the most part removable by dialysis. They found the allergenic substance 
to be resistant to boiling, confirming the findings of Cooke’ and van Leeu- 
wen.?> They describe it as of small molecular size and precipitable by 
aleohol. It is said to contain mostly nonprotein nitrogen and to have the 
nature of a polysaccharide. 

In conclusion, one may state that the nature of the dust atopen is still 
unknown. In the light of recent findings one may even question the 
hypothesis that the dust atopen is a single distinct entity. The subject is 
in need of much investigation in which the technical difficulties associated 
with skin testing with the dust antigen are properly controlled. 

VITAMIN AND HYPERSENSITIVENESS 

With the new developments in the knowledge of vitamins has come a 
flood of reports dealing with the relationship of vitamin C to various 
forms of hypersensitiveness. On few aspects of the subject has there been 
any uniformity of opinion. Frequently, different investigators have ar- 
rived at diametrically opposite conclusions. 

An attempt at analysis of the data on this subject is fraught with dif- 
ficulty, due to the great variety of experimental conditions under which 
the investigations were made. Many workers give little information con- 
cerning the experimental diets employed, except that they were ‘‘ade- 
quate’’ or ‘‘inadequate’’ in vitamin C content. According to present 
standards, however, there is no doubt that many of the supposedly ‘‘ade- 
quate’’ diets were far from satisfactory, and that many of the ‘‘normal”’ 
animals were not completely protected. This point was well illustrated in 
a recent study®*® in which many guinea pigs on supposedly adequate 
amounts of cevitamie acid (2.5 mg. daily) did not breed properly, even 
when restored to a well-balanced standard laboratory diet. This procrea- 
tive disturbance proved that the original ‘‘adequate’’ diet had been de- 
ficient. Yet many workers have considered their animals well protected 
on 2.5 mg., or even less, of vitamin C. Moreover, it is apparent that in 
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some instances the diets lacked other vitamins as well as vitamin C. In 
other cases, starvation was as much of a factor in the results obtained as 
was the lack of vitamin C. 

The recent carefully controlled series of experiments on guinea pigs by 
Cohen,*° dealing with the effects of vitamin C deficiency on sensitivity to 
neoarsphenamine and anaphylactic shock, has aided considerably in elari- 
fying the subject. Cohen ealled attention to some of the common defects 
in the techniques previously employed in such experiments, and set basic 
standards for work in this field. He stated that ‘‘in the evaluation of 
experiments involving vitamin C in the guinea pig the following points 
are critical : 

‘1. The diet must be really adequate in all respects except for vitamin 
C. 

‘*2. The animal must have a sufficient quantity of acceptable food to 
obviate interference with the experiment by starvation. 

‘3. The ration of vitamin C or of cevitamic acid must be planned upon 
a sliding seale corresponding to the tooth-protective ration demanded by 
the increasing weight of the young animal.”’ 

Cohen took cognizance of the findings of Zilva and Wells*' that teeth 
changes are the best indication of scurvy in animals and controlled his 
experiments by histologic examination of the teeth of his guinea pigs. 
The minimal tooth-protection dose in the guinea pig had been determined 
by Dann and Cowgill®? to be 0.6 to 0.7 mg. of cevitamic acid per 100 gm. 
of body weight per day. It varied with the size but not with the age of 
the animal. The results of Cohen’s experiments will be discussed pres- 
ently. It will suffice for the moment to state that under these carefully 
controlled experimental conditions, no relationship could be determined 
between vitamin C adequacy and anaphylactic shock or neoarsphenamine 
sensitivity in the guinea pig. 

Since many of the reports to be discussed lack detailed information 
which is necessary for a fair interpretation of the results obtained, a 
critical analysis of most of the individual contributions becomes impos- 
sible. The reviewer will, therefore, attempt only to summarize the per- 
tinent findings as they are presented by the authors. The technical limi- 
tations of many of these experiments, particularly those performed in 
the early investigations on this subject, should always be kept in mind 
by the reader. 

A. VITAMIN C AND ANAPHYLAXIS 


In reviewing the subject of anaphylaxis, as it is influenced by vitamin 
C, it appears advisable to consider first the effect of this substance upon 
the two phenomena which are the most directly involved in this form of 
hypersensitiveness; namely, precipitin antibody formation and smooth 
muscle contraction. 
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I. Vitamin C and Precipitin Antibody Formation 


There have been only a few studies reported on this phase of the sub- 
ject and they are all recent publications. This is one of the very few 
aspects of the question where the findings of the various workers are for 
the most part in accord. 

In sensitizing rabbits to horse serum, Jusatz®* ** and his associates 
demonstrated that normal animals which received large intravenous 
amounts of vitamin C (100 mg.) with or shortly after the intravenous 
injections of antigen, developed much higher precipitin titers than those 
sensitized in the normal manner. This was the finding not only in rabbits 
receiving a diet of ample vitamin content, but also in animals fed on in- 
adequate vitamin C diets. The precipitin titers in the vitamin treated 
animals were, in certain instances, as much as one hundred times as great 
as those found in the controls. The injection of vitamin C rapidly re- 
vived the waning precipitin-producing power of scorbutie animals. 


Madison and Manwaring*® confirmed the above findings. Normal rab- 
bits, receiving 100 mg. of ascorbic acid with the sensitizing injection, 
showed precipitin formation of earlier onset, greater intensity, and of 
longer duration than those normally sensitized. Massive doses of ascorbic 
acid (400 mg.), however, proved toxie for the rabbit and suppressed 
precipitin antibody production. The optimal stimulating dose for pre- 
cipitin formation proved to be about 37.5 mg. of ascorbic acid given in- 
travenously with the antigen. 

In guinea pigs also, Raffel and Madison** demonstrated a favorable in- 
fluence of ascorbic acid on precipitin formation. Animals receiving from 
5 to 10 mg. daily by subcutaneous injection, both before and during the 
sensitization period, had precipitin production of earlier onset and of 
higher titer than those sensitized in the normal manner. 

Hochwald and Schwarz,*’ also working on guinea pigs, were not con- 
vineed that the administration of ascorbic acid aided precipitin produc- 
tion. They admit, however, that their studies were performed on groups 
of animals which were too small to justify definite conclusions. Their 
protocols reveal that precipitin titers of 1:100,000 or over were found in 
48 per cent of 25 guinea pigs who received daily intraperitoneal injec- 
tions of 100 mg. of ascorbic acid throughout the twenty days of sensitiza- 
tion. In animals normally sensitized, only 40 per cent of 21 animals had 
such high titers. It is unfortunate that there were only 5 animals in the 
series which received daily injections of 10 mg. of ascorbie acid, as the 
results in this group seem to be significant. Sixty per cent of this small 
number had titers of 1:100,000 or over. In view of the finding of Madi- 
son and Manwaring*®* that 400 mg. of ascorbic acid depresses antibody 
formation in rabbits, it is possible that the daily administration of 100 
mg. to guinea pigs in the experiment of Hochwald and Schwarz was 
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producing a similar effect. The favorable results obtained by Raffel and 
Madison* in guinea pigs with the use of doses of from 5 to 10 mg. seem 
to support this idea. 

The above data seem to justify the conclusion that ascorbie acid, if not 
used in excess, seems to promote precipitin production in normally fed 
rabbits and guinea pigs. 

From the favorable influence which vitamin C administration seems to 
exercise on precipitin antibody formation, one would be led to expect 
that, from this point of view at least, anaphylactic sensitivity would be 
enhanced in guinea pigs and rabbits well supplied with this substance. 
This is not in accord with the facts, however, as will be outlined presently. 


If. Vitamin C and the Shock Tissue in Anaphylaxis 

The literature dealing with vitamin C in relation to the shock tissue in 
anaphylaxis is meager. Because it is of such theoretical importance, it is 
disappointing to find that so few studies have been made on the subject 
and that most of these are inadequate. 

Raffel and Madison* recently demonstrated that in guinea pigs receiv- 
ing throughout the period of sensitization adequate amounts of vitamin 
C, i.e., from 5 to 10 mg. of ascorbie acid daily by subeutaneous injection, 
the specific anaphylactic contraction of the isolated smooth muscle in the 
Dale bath parallels the general anaphylactic response of the same animals 
just as it does under normal conditions of sensitization. It was also 
shown that in a passively sensitized animal, the addition of from 10 to 
200 mg. of vitamin C to the Dale bath, from twenty to one hundred and 
twenty minutes before testing, did not interfere with the specific response 
of the isolated muscle on the addition of the antigen. 

In a novel experiment, Ungar** and his associates recently attempted 
to show that ascorbic acid in excess exercised an inhibiting influence 
upon the anaphylactic reaction in the isolated sensitive organs. They*® 
had previously demonstrated that the isolated organs (lung, kidney, ete.) 
of sensitized guinea pigs liberate relatively large amounts of histamine 
when in contact with the specifie antigen. The addition of 1 cc. of 
aseorbie acid to 1 gm. of freshly extirpated sensitized kidney, about 
fifteen minutes before the antigen contact, prevented the histamine pro- 
duction. One may question, however, the validity of conclusions drawn 
from this experiment in view of the fact that wndiluted ascorbic acid was 
acting on extirpated tissue. This certainly bears no counterpart to condi- 
tions as they occur in vivo or even in the Dale bath. 

The effect of vitamin C deficiency on smooth muscle reactions in the 
uteri and bronchi of guinea pigs was studied in 1930 by Hurwitz and his 
associates.*°-*2 Guinea pigs were fed with rolled oats and evaporated 
milk, a diet which the authors considered ‘‘not fundamentally basie’’ but 
‘*fairly complete’’ from a nutritional standpoint, except for a deficiency 
in vitamin C. The animals lost weight rapidly and developed typical 
scorbutie lesions. They were then sensitized to horse serum. Dale studies 
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with isolated uterine strips showed a complete absence of specific contrac- 
tions in 7 of the 9 animals tested. There was also a definite diminution in 
the response of the uteri in these scorbutic animals to stimulation with 
histamine, pituitary extract, and barium chloride. The uterine muscles 
were described as being ‘‘strikingly pale, flabby, and stringy.’’ Micro- 
scopically they appeared unevenly stained, with many areas of fatty 
degeneration. In studies on the bronchial muscle, with their own per- 
fusion technique, these workers believed that they could demonstrate 
anaphylactic contractions in these tissues even though the uterine muscles 
failed to respond to specific stimulation. Because of the failure to con- 
trol the diet properly in this experiment, the conclusions of the workers 
may be challenged on the ground that the findings may not be based upon 
the vitamin C deficiency alone. Severe inanition and anemia undoubtedly 
contributed in producing these changes in tissue behavior. 


The above experimental data are too inadequate to permit any conclu- 
sions to be drawn on this fundamental aspect of the question. 


III. Vitamin C and Anaphylactie Shock 


(a) Anaphylaxis in Guinea Pigs Receiving Adequate or Excessive 
Amounts of Vitamin C.—Solomonica*® reported that guinea pigs which 
received daily subcutaneous doses of 1, 5, and 10 mg. of ascorbic acid for 
three weeks prior to the sensitizing injection, were completely protected 
from anaphylaxis. The fact that 1 mg., an inadequate dose for animals 
weighing from 300 to 350 gm., protected as well as 10 mg. while all un- 
treated controls died in shock, is an unexplained finding in these experi- 
ments. 

The influence of vitamin C, administered in excess one-half hour before 
the sensitizing injection, was studied by Hochwald* and Lemke.‘* Lemke 
maintained that he could hinder sensitization by the subcutaneous injec- 
tion of 100 mg. of ascorbic acid. In all of his experiments, however, he 
was working with extremely small groups of animals, none of which ex- 
ceeded four in number. His results were not confirmed by Hochwald*® 
in similar experiments on a much larger series of animals. Van Niekerk*® 


also obtained negative results when he administered ascorbic acid with 


the sensitizing antigen. 

A number of investigators interested themselves in studying the influ- 
ence upon the development of anaphylaxis produced by the administra- 
tion of adequate or excessive amounts of vitamin C during the period of 
sensitization. Among these, Raffel and Madison,*® van Niekerk,** Hoch- 
wald and Sehwarz,** and Giroud*® reported negative findings. The ani- 
mals in most of these experiments received daily parenteral injections of 
ascorbie acid, varying in amounts from 5 to 100 mg. in addition to their 
dietary intake of vitamin C which, in some of the investigations, was kept 
at an adequate level. Only Lemke** reported a definite diminution of 
hypersensitiveness in these experiments. Solomonica‘** found his animals 
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to be only slightly less sensitive than the controls. Severi*+ reported a 
slight tardiness in the development of sensitiveness in his animals, while 
Schafer®® thought he could detect a slight increase in hypersensitiveness 
in his guinea pigs. None of those findings which varied from the nega- 
tive results obtained by the majority of the workers were impressive. 

The influence of ascorbic acid administered parenterally shortly before 
the shock dose of antigen was also investigated by several workers. When 
small or moderate amounts were used within two hours of the test injee- 
tion (Cohen*® 50 mg., Giroud*® 50 mg., van Niekerk*® 50 mg., Solomon- 
ica** 1 to 10 mg.), the shock reaction was not affected. When larger doses 
(Hochwald** 200 mg., Schifer®® 70 to 200 mg., Lemke** 100 mg.), were 
given within forty-five minutes of the test dose, some diminutions in the 
incidence of shock were reported. Hochwald found a 50 per cent redue- 
tion in fatalities, but Schafer did not consider the diminution of 14 per 
cent which he obtained significant. Lemke’s series of only a few animals 
was too small to be trustworthy. In view of the excessive amount of 
ascorbie acid used by Hochwald, one is inclined to discount the impor- 
tance of his results and to accept the negative findings of the majority of 
workers as more representative of the facts. Of interest in this connec- 
tion is Hochwald’s** report of his inability to influence histamine shock 
in guinea pigs by the preliminary administration of ascorbic acid in large 
doses. ; 

Upon investigating the effect of the administration of ascorbie acid in 
25 to 50 mg. doses mixed with the shock dose of antigen, van Niekerk** 
and Sehwartz*’ obtained negative results. 

In passively sensitized guinea pigs, Raffel and Madison** reported that 
the administration of from 10 to 200 mg. of ascorbie acid within three 
hours before testing did not interfere with the anaphylactic reactions. As 
previously stated, the Dale reactions of the isolated smooth muscles of 
these animals were also unaffected by the addition of 20 mg. of ascorbic 
acid to the bath two hours before testing. 

In summarizing the studies on the influence of adequate or excessive 
amounts of vitamin C upon active and passive anaphylaxis in the guinea 
pig, the present status of the question may be briefly stated as follows: 
Practically all workers agree that anaphylactic sensitivity is not increased 
under these circumstances. Thus we see that an increase in anaphylaxis 
does not actually occur, as might have been expected on the basis of an 
increase in precipitin formation, resulting from excessive vitamin C 
stimulation. Most investigators obtained totally negative results in these 
animals. Inhibitory effects on anaphylaxis have been described by a 
minority of workers, but they were not in total agreement with each other 
and their experiments were not sufficiently exhaustive to be convincing. 

(b) Anaphylaxis in Guinea Pigs Receiving an Inadequate Supply of 
Vitamin C.—The animals in these experiments were, in most instances, 
placed upon diets supposedly deficient in vitamin C. In many of these 
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studies, however, no safeguards were taken to insure adequate feeding in 
respect to fat, protein, carbohydrate, mineral, and other vitamin content. 
The rapid loss of weight, anemia, and weakness manifested by many of 
the animals in these investigations may, therefore, not always be attribu- 
table to vitamin C deficiency alone. In this group of investigations, there 
were practically no reports of increased resistance to anaphylaxis. If any 
variation from the predominantly negative findings occurred, it tended 
almost invariably toward a greater susceptibility to anaphylactic shock. 
One can only conjecture as to how much the weakened condition of the 
animals contributed to this result. 

The effect upon anaphylaxis in the guinea pig of a vitamin C deficiency 
instituted before sensitization was earefully studied by Cohen. Twenty- 
five animals, on a Demole diet, obtained what was computed to be from 
20 per cent to 64 per cent of a tooth-protecting ration for seventy-two 
days before sensitization. When tested on the twenty-first day after 
sensitization for anaphylaxis, 23 showed the normal signs of hypersensi- 
tiveness. Van Niekerk** started his deficiency diet from four to nine days 
before sensitization, and obtained only the normal incidence of sensitive- 
ness among his animals. Thus neither the pioneer experiments of Zolog,** 
who concluded that sensitization was diminished by the prolonged pre- 
liminary deprivation of vitamin C, nor those of Sartori,‘® who maintained 
that anaphylaxis was increased by such a regime, were confirmed. No at- 
tempt has been made by recent workers to check the early reports of 
Sartori*® and Sereni*® that a vitamin C deficient diet, started well before 
sensitization, hastens the onset of hypersensitiveness, but this seems im- 
probable in the light of the later investigations. 

With one exception recent investigators®” 41 4° °° agree that vitamin C 
deficiency, initiated or maintained during all or most of the sensitization 
period, does not influence the development of hypersensitiveness. Giroud*® 
alone maintains that this regime increases sensitivity, but reports that the 
intravenous administration of 50 mg. of ascorbie acid just before the 
shock dose almost completely counteracts this effect. 

Relevant to this discussion is the early report of Konstansoff*! that 
complete starvation (only water being allowed) of sensitive guinea pigs 
for four days prevented anaphylactie shock. Lesne*? reported the same 
result in sensitive rabbits. The assertion of Pierret and Crampton*’ that 
thirty-six hours’ complete starvation was sufficient to produce this ef- 
feet in guinea pigs, could not be confirmed by Zolog.** 

In summary, it may be stated that the available data do not justify the 
conclusion that a deficiency of vitamin C materially influences anaphy- 
lactic hypersensitiveness in the guinea pig. 

(ce) Vitamin C and Anaphylaxis in the Rabbit and the Dog.—There 
have been relatively few investigations dealing with vitamin C and ana- 
phylaxis in animals other than the guinea pig. In rabbits, the experi- 
ments of Giroud and Giroud®’ should be mentioned. They found that ani- 
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mals fed a diet rich in vitamin C (green vegetables) were less susceptible 
to anaphylactic shock than those on an inadequate vitamin C diet. They*® 
also reported that the intravenous administration of 100 mg. of vitamin 
C, from one-half to five minutes before the shocking dose of antigen, gave 
almost complete protection against anaphylactic shock. These results are 
different from those which they obtained in guinea pigs in which prac- 
tically no protection was afforded by an intravenous injection of 50 mg. 
of ascorbie acid. 

Spitz and Hochwald® reported that the administration of from 2 to 
3 gm. of ascorbic acid in dogs an hour before the testing dose weakened 
or inhibited anaphylactie shock. Dragstedt®™ and his associates, however, 
obtained negative results in a series of experiments on dogs in whieh 
large doses of vitamin C were given before and during sensitization and 
before the shocking dose. The same workers®? also demonstrated that 
vitamin C in large doses does not prevent peptone shock in dogs. In this 
manner they sought to refute Hochwald’s*®® contention that vitamin C 
protects against anaphylactic shock by preventing the liberation of his- 
tamine. The fact that peptone shock, which is said to be accompanied by 
a marked liberation of histamine, was unaffected by the preliminary ad- 
ministration of vitamin C was deemed a serious challenge to Hochwald’s 
theory. 

The experiments on dogs and rabbits show the same variability in the 
hands of different workers as was noted in the guinea pig studies. On the 
whole, they offer little to alter the impressions already obtained from 
those studies. 


B. VITAMIN C AND ARSENIC SENSITIVITY IN GUINEA PIGS 


In 1934, Sulzberger and Oser® published the results of experiments 
which were designed to show that guinea pigs receiving inadequate 
amounts of vitamin ( were more easily sensitized to neoarsphenamine by 
intracutaneous injection than those on adequate rations. These workers 
had been led into this line of investigation by their earlier experi- 
ments** © which seemed to indicate that such sensitization was more 
readily induced in animals on a winter diet (dry fodder) than those on a 
summer diet (green fodder). Sulzberger and Oser fed their animals on 
a scorbutogenie diet, cod-liver oil, dried hay, and ascorbie acid, varying 
in amount from 0.25 mg. to 2 mg. per day. Sensitization to neoarsphena- 
mine was readily induced by its intracutaneous injection in animals re- 
ceiving a daily ration of from 0.25 to 1.5 mg. of vitamin C. Those on 2 
mg. doses, however, showed little signs of hypersensitiveness. In these 
experiments frank signs of scurvy were absent or negligible in animals 
receiving 0.75 mg. or more of ascorbic acid. 

Streitmann and Wiedmann® also showed that animals receiving vita- 
min C with their winter diets were less easily sensitized to arsphenamine 
than those on the diets alone. In these experiments they brought out a 
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fact which Cormia®* had also found; namely, that different brands of 
arsenical preparations varied widely in their ability to sensitize the skin 
of guinea pigs. 

In a subsequent communication Cormia” reported that guinea pigs on 
a diet low in vitamin C showed reactions which were, on the whole, more 
severe and of longer duration than those on a normal diet. These features 
were particularly apt to characterize the reactions following the initial 
arsphenamine injection. In animals on a diet containing large doses of 
cevitamic acid (50 mg. daily), he reported that sensitization to arsphena- 
mine was difficult to induce until the vitamin C was omitted. 

Hence all of the above workers seemed to agree on the general principle 
that a diet deficient in vitamin C aided cutaneous sensitization to ars- 
phenamine in guinea pigs. 

Dissenting with this point of view were Chapman and Morrell®® who 
found the reverse to be true; i.e., that scorbutie guinea pigs fail to de- 
velop skin sensitivity to arsphenamine as readily as animals on an anti- 
scorbutie regime. Since their scorbutie group in this study consisted of 
only 5 animals, their conclusions are of limited value. 


Deserving much more serious consideration, however, are the recent 
experiments of Cohen*® on this question. These studies were performed 
on large series of guinea pigs fed on diets in which all other dietary fac- 
tors, as well as the vitamin C intake, were controlled. The scorbutie con- 
dition in the animals was judged by histologic examination of the teeth. 
Four series of about 20 animals each served as the basis for the final in- 
vestigations. The guinea pigs in the first series received no vitamin C. 
Those in the second series received 0.5 mg. daily, which was considered 
inadequate on the basis of their weights and was expected to produce sub- 
clinical scurvy. Those in the third series were given 5 mg. daily, which 
was supposedly adequate for them. The animals in the fourth series were 
given 10 mg., which was deemed saturation dosage. In computing his 
results, however, Cohen figured his percentages, not according to the 
above groups but on the basis of the percentage of actual tooth protection 
which they were receiving. This was the more reliable method, for some 
animals receiving 5 mg. of ascorbic acid, a supposedly adequate amount, 
reached a weight before the end of the experiment which rendered this 
fixed amount of vitamin C inadequate. Cohen could find no variation in 
the incidence of sensitivity between animals receiving more than a tooth 
protective dose of vitamin C and those receiving less, a finding contrary 
to the results obtained by previous workers. Cohen explains his disagree- 
ment with other workers ‘‘by two facts. Our sample of animals was ade- 
quate for the experiment whereas those of previous investigators were not. 
Our experiment was carefully designed and carried out to fulfill all es- 
sential basic principles and assessment was made upon the only scientif- 
ically acceptable scale, namely, the tooth-protective ration calculated 
upon the increasing weight of each animal.’’ 
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The manner in which reactions were interpreted may also have been 
a possible cause for the difference in the conclusions arrived at by Cohen 
and by the other workers. As Cormia‘® has pointed out, animals on a 
diet low in vitamin C are apt to show more protracted and more severe 
reactions than those on an adequate diet. This applies particularly to 
reactions following the initial injection of arsphenamine. This is borne 
out by an analysis of Cohen’s protocols in which it will be noted that, 
among the animals with frank and subclinical scurvy, there is a greater 
incidence of reactions ranging from one plus to four plus on the sixth 
to tenth day after the first injection than among the protected groups. 
A similar difference in behavior between the protected and unprotected 
groups was not noticeable in relation to the second and twelfth day read- 
ings, following the second injection of arsphenamine. Failure to realize 
the significance of this finding may have served to mislead earlier work- 
ers into interpreting their results as positive on the basis of their first 
reactions alone, a procedure which would have raised their positive reae- 
tions in the scorbutie animals considerably. Unfortunately, the pro- 
tocols of most of these early experiments were not presented in a man- 
ner which would permit an analysis of the readings from this point of 
view. 

In conelusion, therefore, it may be stated that, in the light of Cohen’s 
findings, based on adequately controlled experiments, one is justified in 
doubting that vitamin C deficiency favors cutaneous sensitization to 
arsphenamine in the guinea pig. 


C. VITAMIN C AND POISON IVY HYPERSENSITIVENESS 


Simon"! studied the development of poison ivy hypersensitiveness in 
four groups of guinea pigs which were fed diets lacking vitamins A, B, 
C, and D, respectively. There were also two control groups on full diets, 
of which only one group was sensitized. There were four guinea pigs in 
each group. Of the five groups in which sensitization was attempted, 
only the animals lacking vitamin C failed to be sensitized. The author 
admits the limited significance of his findings because of the small num- 
ber of animals which were studied. 


D. VITAMIN C AND TUBERCULIN HYPERSENSITIVITY 


Early reports by Prausnitz and Schilf*® ** and by Bieling™* suggested 
that in scorbutie guinea pigs with tuberculous infections, intracutaneous 
tests with tuberculin resulted in reactions which were smaller than those 
in infected nonscorbutie animals similarly tested. In more recent 
studies, however, Greene, Steiner, and Kramer** obtained inconsistent 
responses to tuberculin tests in different groups of tuberculous animals 
affected with chronic vitamin C deficiency. 

Steinbach and Klein™* noted that the prolonged administration of 
cevitamie acid to guinea pigs, before they were infected with tubercle 
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bacilli, failed to reduce their subsequent cutaneous reactivity to tuber- 
eulin. It was also found that tuberculous animals receiving large daily 
subeutaneous injections of cevitamie acid proved to be more resistant to 
tubereulin shock than those without the vitamin treatment. 

Further investigation of this subject is needed before these reports 
ean be properly evaluated. 


E. VITAMIN C AND HUMAN HYPERSENSITIVENESS 


Little of an experimental nature has been done in studying the rela- 
tionship of hypersensitiveness and vitamin C in human beings. On the 
basis of the reports on animals which have already been reviewed, vita- 
min C has occasionally been employed in man. For the most part its 
use has been empiric. 

As a result of his studies on guinea pigs, Lemke** tried to prevent 
serum disease in children with large doses of vitamin C. He reported 
that, among 41 children receiving from 100 to 200 mg. of ascorbic acid 
daily, only 6 developed serum disease after horse serum administration, 
while among 45 controls, 21 cases developed the condition. He stated 
that asecorbie acid proved of no value after serum disease had already 
developed. 

In 6 eases of postarsphenamine dermatitis, Cormia™’ reported improve- 
ment of the eruption by the administration of large doses of vitamin C. 
In 2 of 3 cases of dermatitis, the arsphenamine preparation which previ- 
ously caused reactions was tolerated without untoward results after 
large preliminary intravenous injections of vitamin C had been given. 
The positive patch tests to arsenic in these cases remained positive, al- 
though slightly diminished in intensity. The writer admits that the 
mechanism by which vitamin C effects these results is unknown. 

Dainow**® *° also reported that from 50 to 100 mg. of aseorbie acid, 
given just before the neoarsphenamine, enabled patients who had devel- 
oped reactions from its previous administration to tolerate it well. He 
suggested that the intolerance to the drug might be based upon a vita- 
min C deficiency. Investigating this possibility, Friend and Marquis* 
studied the vitamin C content in various groups of syphilitic patients. 
Among untreated patients, the average vitamin C content of the blood 
was found to be 0.64 mg. per 100 ¢.c. of plasma. In patients treated 
with arsphenamine, the average reading was 0.63 mg. In 5 subjects who 
developed definite reactions following arsphenamine injections, the read- 
ings varied from 0.13 mg. to 0.35 mg., with an average for the group 
of 0.25 mg. The authors, however, considered it more probable that these 
lowered readings were the result of the toxie reactions and not the cause 
of them. They pointed out the need for further investigation along 
these lines. 

Heise, Martin, and Schwartz*! reported that, following daily intra- 
venous injections of 200 mg. of cevitamie acid in patients with tuber- 
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culosis, their tubereulin reaction at twenty-four hours was definitely 
diminished in degree. At forty-eight hours, with the exeretion of the 
vitamin, the reaction began to regain its previous intensity. 

In one of two eases of paroxysmal hemoglobinuria, a favorable result 
was reported®? following the use of vitamin C. In this instance, the pa- 
tient was shown to have had a definite hypovitaminosis. The second 
case was normal in this respect and did not respond to this form of 
therapy. 

Rosenberg** reported 7 patients with urticaria with definite vitamin 
C deficiency in whom the administration of cevitamie acid was helpful. 
Epstein®* found vitamin C therapy of value in asthma but Hunt*® did 
not. 


Many of the case reports which have been mentioned above did not 
deal with clinical conditions in which hypersensitiveness was proved to 
be an etiologic factor. The reviewer has included them in this diseus- 
sion, however, on the assumption that they would be of interest to the 
allergist. 


In seeking an explanation for the favorable results which have been 
reported, there is food for thought in Ruskin’s** recent discussion in 
which he points out the similarity in the formulas of calcium cevitamate 
and ealcium gluconate. He sees a definite parallelism in the action of 
these two substances in altering cell permeability, increasing blood 


eoagulability, participating in tooth and bone growth, ete. He is of the 
opinion that cevitamic acid plays a definite role in calcium metabolism. 
For the present, except in cases where there is a definite vitamin de- 
ficiency, the use of cevitamic acid in the various allergic illnesses may 
be considered as empiric. A definite role for vitamin C in the immuno- 
logic mechanism of hypersensitiveness has not yet been established. 


This writer has restricted his survey to the immunologic aspects of vitamin C in 
relation to the field of hypersensitiveness. For reviews dealing with vitamin C in 
relation to infection and other aspects of immunology, the reader is referred to the 
excellent discussions of Perla’? Faulkner and Taylor,® Ecker, Steff and others. 
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Selected Abstracts 


Asthma and Hay Fever 


UNDER THE DIRECTION OF SAMUEL M. FEINBERG, M.D., CHICAGO 


Clinical Results in the Prevention and Treatment of Hay Fever by Oral Admin- 
istration of Pollens of the Grass and Ragweed Types. Rockwell, G. E.: Ohio 
State M. J. 34: 784, 1938. 


Rockwell’s method of oral pollen therapy differed somewhat during the three 
seasons in which he experimented. During the third year (1937) he administered 
dry ground pollen in capsules. The beginning doses were 500 pollen units 
(0.5 mg.) and the maximum doses 120,000 units (120 mg.). Sometimes as much 
as 240,000 units were given. Treatment was given either preseasonally or co- 
seasonally. In the preseasonal method the doses were given once or twice weekly 
until the pollen season, then several times weekly. In the coseasonal method 
doses were given three times daily until symptoms were controlled, and then sev- 
eral times weekly, or as often as was necessary to control symptoms. In the rag- 
weed cases the satisfactory results with the preseasonal method were as follows: 
in 1935, 66.6 per cent; in 1936, 54.8 per cent; in 1957, 61.5 per cent. The co- 
seasonal method during 1937 produced satisfactory results in 75 per cent. Only 
two individuals had urticarial reactions. About 10 per cent of the cases com- 
plained of some degree of malaise. 


Oral Ragweed Pollen Therapy. Clinical Results of Experiments on Gastrointestinal 
Absorption. Bernstein, T. B., and Feinberg, 8S. M.: Arch. Int. Med. 62: 297, 
1938. 


Prior to the 1937 ragweed season the authors conducted experiments on ab- 
sorption of ragweed pollen or extract administered orally to nonallergie subjects. 
The object of these experiments was to determine the probable dose to be admin- 
istered to patients. The degree of absorption was measured by the circulating 
titer of the pollen as determined by its reaction on passively sensitized skin areas. 
The results indicated that in a unit of time not more than about 0.004 of the 
amount found in the circulation after hypodermic administration was present 
after oral administration. A group of 20 patients with ragweed hay fever and 
asthma were given oral doses of pollen extracts, beginning with 1 drop of a 1:33 
dilution and reaching a maximum of 10 to 30 drops three times daily. Eighteen 
were not benefited and 2 obtained partial benefit. Gastrointestinal symptoms 
were common. 


The Treatment of Hay Fever by Injection of Pollen Extract Emulsified in Lanolin 
and Olive Oil. Naterman, H. L.: New England J. Med. 218: 797, 1938. 


The author experimented with the idea that an antigen whose absorption could 
be delayed would be of advantage in that it would probably result in a diminu- 
tion of the number of injections and the tendency to systemic reactions. The 
previous experiences of the author indicated that absorption could be materially 
delayed of such substances as adrenalin, methylene blue, and pitressin, if these 
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materials were prepared in the form of an emulsion. The pollen emulsions were 
prepared as follows: A 10 per cent ragweed pollen extract was prepared with 
Coca solution. A 1 per cent emulsion was prepared by stirring 2 parts of the 
extract into 5 parts anhydrous lanolin, then mixing in 13 parts olive oil. The 
mixed material was passed through a homogenizing apparatus. Dilutions were 
made with 25 per cent lanolin in olive oil. 

The initial dose used was 0.1 ¢.c. of 1:500 emulsion. This was increased at 
weekly intervals until the usual maximum dose of 0.5 ¢.c. of 1:50 was reached. 
The number of injections varied from seven to twelve. The treatments were all 
given during the summer of 1937. There were 3 patients out of the 17 who had 
constitutional reactions. As an indication of the fact that the emulsion absorbed 
more slowly than the extract, the author found that a 1:500 emulsion caused less 
local reaction than a 1:5000 extract in the same patient. The clinical results were 
very satisfactory. Of 17 patients treated, 5 had excellent results, 10 had good 
results, and only 2 had fair results. The latter 2 patients only had six and five 
injections. 


Intranasal Application of Pollen Solution in Hay Fever. Francis, Clement: Brit. 
M. J. 1: 1263, 1938. 


The author describes a method of treating hay fever, which consists of spray- 
ing the nasal cavities with a few drops of a sterile solution of grass pollen. The 
treatment is used either seasonally or preseasonally. If used during the season, 
the author claims an application will render a patient free of symptoms for a few 
days to a week, and may then be repeated if necessary. The immediate effect of 
the treatment is a short attack of sneezing which lasts ten minutes to an hour and 
is then followed by relief. The dose used is 10 pollen units contained in 0.25 to 
0.5 ec. of fluid. If the local reaction produced is mild, the subsequent dose is 
increased by 25 per cent. Otherwise, it is not increased. When used preseason- 
ally, larger doses (100 to 200 units) are employed, and increased by 30 per cent 
at two to three day intervals in the average case. The author states that he has 
found this method can be used in conjunction with other methods, that it gives 
relief to patients during an attack of grass hay fever, and that it increases the 
resistance to pollen of patients who cannot tolerate injections. 


Limiting Constitutional Reactions in the Treatment of Hay Fever and Pollen 
Asthma. Use of Aged Pollen Extract in Highly Sensitive Patients. Sternberg, 
L.: M. Ree. 148: 174, 1938. 


By using an aged pollen extract, over a year old, Sternberg was able to dimin- 
ish constitutional reactions and raise the maximum pollen dosage in a group of 
highly sensitive hay fever patients. The author mentions the fact that the aged 
extract had 60 per cent of the potency of the fresh extract. 


Allergic Diseases in Southern Pacific Railroad Workers. A Nine Year Study. 
Maetzger, E.: Pacific Coast Med. 5: 14, 1938. 


In the course of an outline of treatment used in allergic patients Maetzger 
describes a new modification of helium administration for status asthmaticus. 
Helium and oxygen are run into a basal metabolism apparatus in the proportion 
of four to one parts, respectively. An anesthesia mask replaces the customary 
mouthpiece, and the patient breathes the helium-oxygen mixture. As the oxygen 
becomes diminished a new supply of oxygen is placed in the drum. Apparently 
this is a very simple method for the use of helium, particularly when it is to be 
used for short periods. 
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Asthma: Treatment With Iodized Oil. Alison, J. F.: J. M. A. Alabama 8: 
68, 1938. 


Alison treated 103 unselected cases of asthma with intratracheal instillation 
of iodized oil. In 22.8 per cent of the patients the asthmatic symptoms were en- 
tirely relieved for variable periods. Thirty per cent were markedly relieved, but 
continued to have occasional mild attacks. In 11.6 per cent the results were fair, 
and in 35.6 per cent the patients were unaffected by this form of treatment. 


Syphilitic Asthma With Atrophic Cirrhosis in Acquired Syphilis. Kleinfelter, E. 
W.: Arch. Dermat. & Syph. 37: 85, 1938. 


A 30-year-old man acquired syphilis in 1924 and still had a positive Wassermann 
test in 1927, despite intensive therapy. The following year mild jaundice de- 
veloped. Liver function tests were normal. After three weeks the jaundice 
subsided, but the patient then developed severe bronchitis and periodic attacks 
of dyspnea, resembling bronchial asthma in all respects. There was no history 
of asthma or allergy in the family. A roentgenogram of the chest was ‘‘sug- 
gestive of pulmonary syphilis.’’ Iodides and nonspecific protein therapy gave no 
relief; adrenaline and ephedrine produced temporary improvement. Neoarsphen- 
amine was then administered, with complete recovery after five injections and 
the disappearance of the x-ray shadows suggesting pulmonary syphilis. During 
the following eight years there were six recurrences of the bronchitis and asthma, 
each attack being stopped by three to five injections of neoarsphenamine, where- 
as iodides, mercury, and bismuth seemed ineffective. Another attack occurred in 
1937. One injection of neoarsphenamine brought about improvement in the 
asthma, but after two days signs of liver damage began, with ultimate death of 
the patient. An autopsy revealed acute toxic hepatitis, Laénnec’s cirrhosis, and 
chronic bronchitis. The author refers to other recorded case reports of syphilitic 
asthma. 


Dermatology 


UNDER THE DIRECTION OF MARION B. SULZBERGER, M.D., NEw YORK CITY, AND 
JOSEPH GOODMAN, BOSTON 


Studies on the Sensitization of Animals With Simple Chemical Compounds. V. 
Sensitization to Diazomethane and Mustard Oil. Landsteiner, K., and Di 
Somma, A. A.;: J. Exper. Med. 68: 505, 1938. 


Diazomethane and mustard oil (allylisothiocyanate), the two nonaromatic sub- 
stances studied, readily form conjugates. Experimental sensitization with these sub- 
stances has not been reported. 

Diazomethane, which is known to produce asthma in man, was applied re- 
peatedly to the flank of the guinea pig (twelve times during two weeks). An 
application after an interval of three weeks demonstrated a moderate degree 
of sensitivity in the treated guinea pigs (60 per cent of 38 animals). Thirty per 
cent of 10 untreated control animals showed slight reactions under the same condi- 
tions. 

Six patients were treated by allowing one drop of mustard oil to fall on the skin 
of the forearm six days a week for three weeks. One of these 6 individuals developed 
a generalized hypersensitivity, which was first apparent after the thirteenth applica- 
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tion. Similar treatment failed to sensitize small groups of guinea pigs, rabbits, 
and monkeys; however, 2 of 3 young hogs became distinctly hypersensitive. 

‘‘The observations indicate species and individual differences as regards the 
ability to become sensitized to various chemical compounds. ’’ 


Altered Cutaneous Conditions in the Skin of Tuberculous Guinea Pigs as Demon- 
strated With a Vital Dye. Joyner, A. L., and Sabin, F. R.: J. Exper. Med. 
68: 325, 1938. 


The authors studied the rate of diffusion of an azo dye, pontamine sky blue, in the 
skin of normal guinea pigs, of tuberculous guinea pigs, and of guinea pigs infected 
with epizootic lymphadenitis. As compared with the normals, the spread of the 
dye took place at a slower rate in animals infected with tuberculosis or epizootic 
lymphadenitis. However, in moribund (anergic) tuberculous guinea pigs the dye 
spread at the same rate as in the normal animals. 

These findings suggest that in the allergic state there are altered tissue conditions 
which may play an important part in the production of specific skin reactions. 


Results of Skin Tests on a Series of 3,500 Patients With Eczema. Lombholt, S.: 
Arch. f. Dermat. u. Syph. 177: 65, 1938. 


Seratch tests revealed positive reactions in about 40 per cent of a series of 87 
patients with atopic dermatitis. The most common reactions were to cat hair (14), 
goose feathers (9), pollens (9), fish (7), cotton (7), lactalbumin (6), egg white 
(6), and horse dander (4). Routine patch testing of a series of 1,285 patients with 
allergic contact dermatitis revealed positive reactions as follows: 


Turpentine 14.0 per cent Nickel 5.4 per cent 
Kolofonium and Damarrh 10.0 per cent Coal tar 4.5 per cent 
Primrose 8.8 per cent Formalin 4.3 per cent 
Vegetable tar 8.0 per cent Pyrogallol 4.0 per cent 
Mercury 7.3 per cent Quinine 2.0 per cent 
Bichromate 5.6 per cent Perborate 2.0 per cent 
Balsam of Peru 5.5 per cent Silver 1.8 per cent 


Other substances such as iodine, resorcinol, salicylic acid, chrysarobin, an- 
thrarobin, paraphenylenediamiue, paraamidophenol, ete., showed about 1 per cent 
reactions. 


The Value of the Routine Use in Dermatologic Practice of a Standard Series of 
Patch Tests. Bonnevie, P.: Arch. f. Dermat. u. Syph. 177: 69, 1938. 


A standard series of patch tests with common sensitizing agents is of use only 
in the investigation of allergic contact dermatitis. Such tests have no place in the 
investigation of other varieties of eczema (seborrheic, bacterial, fungal, etc.). 
Reactions produced by substances which are primarily irritant must be distinguished 
from the vesicular reaction characteristic of allergic contact dermatitis. The author 
has found that if testing of patients during the stage of acute eczema is avoided, 
false positive reactions (‘‘nonspecific polyvalence’’) can be avoided. Bloch’s state- 
ment that the eczema patient shows seven times as many reactions to patch tests 
as the normal, was due to the use of an irritant concentration of turpentine. This 
finding, the author states, indicates only that the eczema patient is in some way less 
resistant to toxic substances than the normal. 
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It is pointed out also that the standard series of patch substances must be used 
in concentrations which will not produce sensitization. In general, the greatest value 
of the patch test is in uncovering the specific cause of the patient’s eczema. It is 
of decidedly less value in classifying the patient as allergic to contact substances 
in general or not allergic to such substances. However, patch testing with a standard 
series of substances has a permanent place in dermatologic practice. 


Results of Patch Testing in Eczema. Schmidt, U.: Arch. f. Dermat. u. Syph. 
177: 77, 1938. 


One hundred and thirty-six patients with occupational dermatitis were patch 
tested, sometimes repeatedly, with all the substances suspected of possible etiologic 
connection with the skin eruption. In 37.5 per cent of the cases a positive re- 
action was found. Of 58 patients with dermatitis produced by medicinal agents, 
43 per cent reacted positively to patch tests with the suspected allergens. Of 6 
patients with dermatitis produced by cosmetics, clothes, or flowers, only 1 reacted 
positively to the patch test. For the total of 200 patients there were 38.5 per cent 
with positive reactions. 

The author’s figures show 49 per cent positive intracutaneous tests in patients 
with asthma and 69 per cent positive in patients with hay fever. 


Immunology 


UNDER THE DIRECTION OF MATTHEW WALZER, M.D., BROOKLYN 


The Failure of Allergic Inflammation to Protect Rabbits Against Infection With 
Virulent Pneumococci. Cannon, P. R., and Hartley, G., Jr.: Am. J. Path. 14: 
87, 1938. 


The authors describe their experiments performed in an attempt to ascertain 
to what extent the local inflammatory reaction acts as a protective mechanism 
in a susceptible animal infected with a highly virulent microorganism. 

Fifty rabbits were divided into four groups. Group I (‘‘allergic’’) was 
sensitized to egg albumen by subcutaneous injections of 1 ¢.c. of a 5 per cent 
aqueous solution of egg albumen, given at intervals of from five to seven days. 
Arthus reactions appeared usually after from six to seven injections. Group II 
(‘allergic immune’’) was similarly prepared, but also immunized against a 
Type I pneumococcus. Group III (‘‘pneumococcus immune’’) was immunized 
against the pneumococcus, but was not sensitized to egg albumen. Group IV 
served as control. Various dilutions of young broth cultures of the pneumococcus 
mixed with egg albumen were injected subcutaneously. The development of the 
inflammatory lesion, the histopathologic changes occurring therein, and the fate 
of the animal were then noted. 

The writers report that as few as four pneumococci, suspended in the egg 
albumen injected subcutaneously, caused the death within thirty-six to forty hours 
of all of the normal rabbits, as well as those sensitized to egg albumen. The 
pneumococci grew profusely in the areas of ‘‘allergic’’ inflammation and spread 
evenly through the edematous field. ‘‘Allergic’’ inflammation thus failed to 
protect the rabbit against infection with virulent microorganisms. In rabbits 
sensitized to egg albumen and immune to the pneumococcus, the pneumococci 
tended to remain localized and soon lost their characteristics, while the animals 
suffered no serious effects from the infection. In actively immunized rabbits, the 
lesions were small and inconspicuous after from thirty-six to forty hours. 
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The writers conclude that these experiments offer no support to the view that 
an ‘‘allergic’’ inflammation can develop quickly enough to prevent the escape of 
virulent bacteria and cast doubt on the validity of the hypothesis of mechanical 
‘‘walling-off’’ as an important mechanism for bacterial fixation. The superiority 
of specific immunity over nonspecific inflammation in restricting the growth and 
spread of the microorganisms through the tissue was stressed. 


Anaphylactic Shock by Azodyes. Landsteiner, K., and van der Scheer, J.: 
J. Exper. Med. 67: 79, 1938. 


In previous experiments the authors demonstrated that certain azodyes of 
simple composition give direct precipitin reactions like protein antigens and also 
produce anaphylactic shock in guinea pigs sensitized with correspondng azopro- 
teins. 

Recently Fierz-David, Jadassohn, and Zuercher, on the basis of their own ex- 
periments with these azodyes synthesized by a different method, suggested that 
in Landsteiner’s experiment anaphylactic shock had been elicited not by the dye 
itself but by an azoprotein formed by the interaction of the dye with serum 
protein following its intravenous injection. 

In the present communication, the authors repeat their previous experiments 
in order to confirm or disprove their former conclusions. Azodyes, prepared by 
the method of Fierz-David from aminosuberanilic and aminosuccinanilie acid, 
specifically precipitated corresponding rabbit immune serums, thus confirming the 
writers’ former experiments in this respect. 

Seven guinea pigs were sensitized by two intraperitoneal injections, a week 
apart, of 1 ¢.c. of a 1 per cent solution of azoprotein, prepared from diazotized 
p-aminosuccinanilic acid and horse serum. They were tested three weeks later 
by the intravenous injection of 1 mg. of the para-aminosuccinanilie acid resorcinol 
dye, prepared by the method of Fierz. Four of the animals died in typical 
anaphylactic shock. The other three animals showed definite anaphylactic symp- 
toms of varying degree. Guinea pigs, passively sensitized by the intraperitoneal 
injection of rabbit immune serum to suberanilic acid azoprotein, died of acute 
anaphylaxis after the intravenous injection of the corresponding dye, prepared 
by the method of Fierz. The uteri of female guinea pigs, which had been 
passively sensitized by the intraperitoneal injection of 2 ¢.c. of a succinanilic 
acid rabbit immune serum were tested the following day by the Dale method 
with the Fierz-succinanilie acid-resorecinol dye. All gave positive reactions which 
were shown to be specific. 

The writers conclude that the specific precipitation of corresponding rabbit 
immune serums and the production of anaphylactic shock with certain azodyes, 
as previously described, are due specifically to these substances and are not 
dependent upon the formation of azoproteins. 


The Influence of Inflammation on the Absorption of Substances of Varied Dif- 
fusibility. Miller, R. G.: J. Exper. Med. 67: 619, 1938. 


The author reports her studies on the rate of absorption of soluble substances 
of varied diffusibility from inflamed areas. 

Male rabbits were used. The inflammatory irritants employed consisted of 5 
per cent aleuronat, 3 per cent starch solution in 0.5 per cent saline, living aviru- 
lent staphylococcus cultures, staphylococcus vaccines, and concentrated broth. The 
absorption of (1) proteins—horse serum, globulin, and crystalline egg albumen; 
(2) carbohydrates—glucose and pneumococcus type I specific polysaccharide; and 
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(3) dyes—trypan blue, phenol red, and bromphenol blue, from inflamed subcu- 
taneous areas and from inflamed peritoneal cavities was investigated. Absorp- 
tion was determined by the precipitin titer in the blood, by the presence of the 
substance in the urine, and by the disappearance of the substance from the local 
site. 

Inflammation was found to retard the absorption of both horse serum globu- 
lin and crystalline egg albumen from the peritoneal cavity and subcutaneous 
tissue. The absorption of specific polysaccharide of pneumococcus type I was 
retarded from the inflamed peritoneal cavity, whereas glucose was regularly 
absorbed, in some instances even at an accelerated rate. Inflammation was found 
to retard the spread of trypan blue from the skin and to accelerate the absorp- 
tion of the more diffusible dye, bromphenol blue. 

The author concludes that inflammation retards the absorption of nondiffusible 
proteins, carbohydrates, and dyes, and tends to accelerate the absorption of the 
diffusible carbohydrates and dyes. 


Immunization of the Respiratory Tract. A Comparative Study of the Antibody 
Content of the Respiratory and Other Tissues Following Active, Passive and 
Regional Immunization. Walsh, F. E., and Cannon, P. R.: J. Immunol. 35: 
31, 1938. 


The authors describe their experiments on the distribution of antibodies in 
tissues following general, active, and passive immunization. 

Bact. typhosum and Bact. paratyphosum B vaccines were used for the immuniza- 
tion of rabbits. At varying intervals after the last vaccination the animals were 


etherized, perfused with saline, and portions of the lung, spleen, and intestine re- 
moved. The nasal mucous membrane was dissected out. Agglutination titrations 
of the tissue extracts and the blood serum were made. 


The experiments demonstrate that, following either active or passive immuniza- 
tion, antibodies tend to be distributed rather uniformly throughout the tissues and 
that the ratio of tissue antibodies to serum antibodies is, on the average, one to ten. 
Following intranasal vaccination, the ratio of tissue antibodies to serum anti- 
bodies is, on the average, one to five. In animals vaccinated regionally with 
one antigen and generally with another, the ratio of tissue antibody in regionally 
vaccinated tissues to serum antibody was consistently higher for the regional 
antigen than for the general antigen. 

The writers suggest that the probable explanation for these findings is the 
local formation of antibody. 


Anaphylactic Shock in Relation to the Thyroid Gland. Eickhoff, W., Plasman, 8S. 
P., and Stecher, W.: Ztschr. f. Immunitatsforsch. u. exper. Therap. 93: 368, 
1938. 


The authors report their studies on the relation of the thyroid gland to 
anaphylactic shock. 

Rabbits, sensitized by subcutaneous injections of 2 c.c. of swine serum, given 
at intervals of from five to six days, were thyroidectomized under urethane an- 
esthesia, either prior to or subsequent to sensitization. The trachea of each an- 
imal was studied histologically to check the completeness of the thyroidectomy. 

Thyroidectomy, performed prior to sensitization, protected 100 per cent of the 
animals from anaphylactic shock. The Arthus phenomenon, resulting from sub- 
cutaneous sensitization, seemed to be diminished in size in the thyroidectomized 
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animals as compared with the normals. Thyroidectomy, performed subsequent 
to sensitization, had no protective effect against anaphylactic shock. 

The repeated injection of thyreotropic hormone in sensitized rabbits resulted 
in a marked increase of sensitivity of the animals so that only a fractional part 
of the lethal dose was required to produce anaphylactic shock. This increased 
sensitivity of the animals, resulting from the injections of thyreotropic hormone, 
remained unaffected even when the thyroid gland reached a refractory stage. 


Pediatrics 
UNDER THE DirREcTION OF WILLIAM C. DeAMeEr, M.D., SAN FRANCISCO 


Human Passive Transfer Antibody. III. Serial Titrations on Treated and Un- 
treated Patients With Hay Fever. Schmidt, W. M., and Lippard, V. W.: Am. 
J. Dis. Child. 56: 550, 1938. 


In twenty-eight patients, chiefly children, with passive transfer antibody 
(P.T.A.) to pollen, the variations in its titer when measured by neutralization 
were determined over a period of twelve to eighteen months. A neutralization 
technique, previously described by the authors, was used. It was shown that fol- 
lowing treatment there was a rise in P.T.A. in 16 of 18 patients. The 2 who 
showed no rise were also unimproved as a result of treatment. In 10 control 
cases a lesser rise was observed to follow the seasonal exposure to pollen. Fol- 
lowing these rises the titer had usually dropped off considerably five to six months 
later. Preliminary studies had apparently indicated that the P.T.A. remained 
relatively constant prior to treatment or exposure. 

Within the condition of the experiment the authors feel that clinical improve- 
ment is associated with an increase in titer. ‘‘The optimal state would seem to 
be one in which no antibody was present. In the presence of hypersensitivity, 
however, protection from symptoms seems closely related to the presence of anti- 
bodies adequate to neutralize absorbed antigen before it reaches the tissues.’’ 


Although the details are not given, the intracutaneous tests were found in gen- 
eral to decrease in size as a result of treatment. 


The Treatment of Asthma in Childhood. LaPage, C. P.: Practitioner 141: 318, 
1938. 


The causes of asthma are numerous. Besides such things as local lung lesions, 
irritation spots in the nose and throat, and protein sensitization, there is an un- 
derlying metabolic error which leads to autonomic nervous system disorder. The 
individual is referred to as an autophile; when disordered metabolism becomes 
habitual, an autopath. 

Treatment includes attention to local lesions, focal infections, avoidance of ir- 
ritants, such as the common antigens, protein shock with tuberculin or peptones, 
attention to metabolism to prevent the accumulation of fatty acids, and rhythmic 
exercises. 


From Eczema to Asthma. Woringer, P.: Bull. Soc. de pédiat. de Paris 36: 406, 
1938. 


Woringer reviews his group of asthmatic children to see whether the asthma 
which follows eczema has any distinguishing characteristics that differentiate it 
trom the asthma of children who have not had eczema. About one-third the 
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asthmatic group had had eczema. Fifteen to twenty per cent of the entire eczema 
group developed asthma later in childhood, but the mild cases and the properly 
treated cases did so less often than the rest. 

Asthma in a child who has had eczema tends to develop early and to clear up 
spontaneously at the end of childhood. It is due to foods and not inhalants, and 
is characterized by the predominance of catarrhal over spastic symptoms. Some 
evidence of a digestive intolerance other than the asthma is frequently present, 
such as hives, Quincke’s edema, vomiting, diarrhea, abdominal pain, or food dis- 
likes. 


Sudden Death in the Course of Infantile Eczema. The Role of the Neuro- 
vegetative System. Marquezy, R. A., Ladet, S., and Hornet, 7.: Rev. neurol. 
69: 233, 1938. 


A 4-month-old male infant with a recent generalized eczema, craniotabes, and 
tetany died rather suddenly after a febrile course. The death was not con- 
sidered due to tetany which had responded to caleium therapy, and the erythem- 
atous vesicular rash had paled and also seemed improved. A complete post- 
mortem study was made and the chief findings were hemorrhagic infiltration of 
the digestive tract, a generalized lymphoid hyperplasia and edema, and vaso- 
dilatation in the nervous system, especially about the sympathetic nerve trunks. 
The author points out that similar lesions are seen with malignant infectious 
processes and elsewhere, and are in no way specific. He feels that where they 
occur these findings may be related to interference with the function of the veg- 
etative nervous system. Why this system is especially vulnerable in fatal eczema 
as it seems to be and what the nature of the injurious agent is, are problems 
which the author considers as yet unanswered. 


Rhinology and Ophthalmology 


UNDER THE DIRECTION OF FRENCH HANSEL, M.D., St. Louis 


Bronchial Asthma and Nasal Allergy. Ramirez, Maximilian A.: Arch. Otolaryng. 
28: 199, 1938. 


In a discussion of bronchial asthma and nasal allergy, Ramirez considers the 
relationship of the pathologic changes in the nose and paranasal sinuses to 
asthma. He states that the exact relationship between nasal and sinus findings 
in asthma are often difficult to determine. Although they may bear no relation 
to each other, on the other hand, he believes that both may be of allergic origin 
and caused by the same allergen as in pollen asthma associated with hay fever. 
Furthermore, they may be due to entirely unrelated substances. In the diagnosis 
of allergy, Ramirez emphasizes the necessity of a complete and carefully taken 
history, thorough physical examination and complete laboratory roentgen analysis 
as well as tests of sensitization. 

As far as treatment is concerned, Ramirez places importance upon allergic 
management, and then upon possible surgical interference in the nose and para- 
nasal sinuses when the pathologie conditions appear to be definitely related to the 
asthma. 


The Diagnosis of Nasal Allergy and Its Relation to Other Manifestations. Han- 
sel, French K.: South. M. J. 31: 1003, 1938. 


In discussing the diagnosis of nasal allergy, Hansel emphasizes a careful 
analysis of the nasal symptoms and repeated cytologic examinations of the nasal 
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secretions for eosinophiles. Further emphasis is placed upon the correlation of the 
cytologic picture with the x-ray and bacteriologic findings. Attention is also 
called to the importance of recognizing acute and chronic infections as com- 
plications of allergy in the nose and paranasal sinuses. In the complete analysis 
of patients with nasal allergy, attention should also be directed to the association 
of other manifestations of allergy, such as gastrointestinal allergy, allergic head- 
ache, and the various types of skin allergy. The various types of allergy of the 
nose and paranasal sinuses, with their pathologic changes and their association 
with other manifestations of allergy, are illustrated in ten case reports. 


Stomatitis Venenata. Loveman, A. B.: Arch. Dermat. & Syph. 37: 70, 1938. 


Loveman reports an interesting case of stomatitis of the contact type. The 
lesions were confined mostly to the area surrounding an artificial denture. Marked 
positive patch tests were obtained to the cream which the patient used in cleaning 
the denture. The active ingredient in the cream was found to be anethol. Derma- 
titis was also present on the left hand in which the denture was usually held 
in the process of cleaning. Passive transfer of the sensitivity was unsuccessful. 


Dermatitis Venenata From Use of Physostigmine Salicylate in the Eye. Jones, 
J. W.: Arch. Dermat. & Syph. 37: 82, 1938. 


Jones reports a case of dermatitis venenata from the use of physostigmine sal- 
icylate in the eye. It caused burning, itching, and edema of the upper and lower 
lids. <A positive test to physostigmine salicylate was obtained within forty-eight 
hours after application to the skin. 


Studies in Mucous Membrane Hypersensitiveness. Gray, I., and Walzer, M.: Am. 
J. Digest. Dis. 14: 1938. 


Gray and Walzer have shown in previous studies that the mucous membranes 
of the eyes and nose of normal individuals can be passively and locally sensitized 
by injections of human reagin-bearing serum. In the present study the demon- 
strated that the rectal mucous membranes can also be passively and locally 
sensitized in the same manner. The allergic reactions were manifested by edema, 
hyperemia, and increased mucous secretion in the sensitized area following the 
oral and rectal administration of the specific antigen. 


Miscellaneous 
Studies in Allergic Personality. Wittkower, E. J. J. Ment. Se. 84: 352, 1938. 


The author made a study of the mental make-up of 50 patients with hay fever, 
and compared the results with a controlled group of 50 subjects. A comparison 
of the social level of the two groups showed that patients with hay fever were 
up in a somewhat higher stratum of society than the controls. The number of 
delicate children was high among the allergic patients which was interpreted that 
they were overprotected in their early childhood. In general, it would appear that 
in children with allergy adverse circumstances were liable to render their adjust- 
ment to life more difficult than those of the controls. Patients with other types of 
allergy as asthma and migraine showed manifestations quite similar to those with 
hay fever. 


